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Water is a chemical compound and it appears in liquid, 
solid or in gaseous forms. All these three forms of water 
are extremely useful to man, providing a source of luxaries 
and comforts, in addition to fulfilling man's basic 
necessities of life. Every one of us is aware how important 
and precious the water is for human survival. No life can 
exist without water. It is said that two third of human body 
is constituted of water. It has been found that man can 
survive without food for thirty days but he can not survive 
without water after three days. About 97% of the earth's 
water is situated in the oceans. It is salty and hence it is 
not useful for drinking and irrigation purposes. Another 2% 
of earth's water is tide up as iceberg in the polar regions. 
Of the remaining 1%, a considerable amount is trapped in 
underground reservoirs. The surface water of lakes, rivers 
and spring constitute only a small fraction of earth's water 
resources and this is useful to man for drinking purposes. 
In order to give a boost to the food-grain's production, a 
high priority has been accorded to water resources, 
development and management programmes with the increasing 
emphasis on development planning, water resources evaluation 
has attained great significance. Agriculture is a soil plan 
water system. In a soil crop water system, it is the water 
whose presence makes the land green and its absence converts 
the land desert. Water contributes to over 50% of irrigation 
potential in the country which testifies the significance of 
water as resource for the agriculture. Thus water is 
[1] 
absolutely essential not only for the survival of human 
beings but also for the survival of animals, plants and all 
other living beings. Also, it may be emphasised that the 
required water must be wholesome and it should not contain 
harmful chemical compounds or bacteria. Therefore, in order 
to ensure the availability of sufficient quantity of good 
quality water, it is imperative to plan and develop suitable 
water supply schemes to provide potable water to various 
sections of the society to fulfill their requirements. 
Objectives of the study: The main objectives of the present 
study are as follows: 
1. To examine the present working and performance of water 
supply systems of Aligarh District. 
2. To evaluate the per capita demand and future demand of 
water for urban as well as rural population. 
3. To examine the recent trends in irrigation management in 
India. 
4. To highlight the significance of water resources in 
economic development of the nation. 
5. To discuss the major constraints regarding rural water 
supply services of Aligarh district and to recommend 
suitable measures to overcome the problems for increasing 
the existing level of water supply services. 
Need and Scope of the study: The Aligarh is one of the water 
shortage district of the state. The water level of this 
particular district is very low. A large percentage of water 
[2] 
of the entire district is contaminated and brackish. The 
urban water supply system of the district is more developed 
as compared to rural water supply system. The rural masses 
of the district are suffering due to lack of potable water, 
though so many schemes are in operation. There is a need to 
study the water supply services in rural areas of Aligarh. 
The present study covers only rural areas of Aligarh 
district. Handpump and piped water supply system have been 
selected for the present study. Other sources of water such 
as wells, tanks and lakes etc. have been excluded from the 
present work. The study is based on the secondary sources of 
data. Data has_beefl_analysed on the basis of divisions and 
sub-divisions. Present financial position of the schemes and 
financial requirements for future have also been taken for 
the perusal. 
The study covers only tubewell and canal irrigation 
system. Minor irrigation and other sources of irrigation 
have not been considered. In the present work, data for the 
last five years have been analysed. 
Methodology: The study is based mainly on the secondary 
data. The secondary sources of data include the annual 
reports of Jal Nigam and reports on irrigation of district 
Aligarh. Economics and Statistical Bulletin of Economic and 
Statistics department, Aligarh. Bulletin of District 
Information Centre, Aligarh. Five Years Plans, Report of 
[3] 
Irrigation Commission, information from dailies and other 
magazines such as: Yojna, Kurukshetra, Productivity, The 
Economic Times, The Financial Express, The Indian Express and 
The Times of India etc. 
Besides that an extensive use of the facilities 
available in the following libraries and the organizations 
has been made: Library of National Water Commission, New 
Delhi, Library of National Irrigation Commission, New Delhi, 
Library of Power and Electricity Authority, New Delhi. 
Library of U.P. Jal Nigam, Lucknow. Malviya Pustakalya, 
Aligarh. Government Library, Aligarh. Maulana Aazad 
Library, Aligarh. Seminar Library, Department of Commerce, 
A.M.U., Aligarh, Seminar Library Department of Civil 
Engineering, Zakir Husam Engineering College, A.M.U., 
Aligarh, Seminar Library of the Department of Geology and 
Geography, A.M.U., Aligarh, Book Bank of Zakir Husain 
Engineering College, A.M.U., Aligarh. 
Presentation of the study: In order to study the rural water 
supply services of Aligarh district, the present work has 
been divided into seven chapters. 
In the first chapter an attempt has been made to study 
the importance and historical background of water supply 
system. The chapter also deals with objectives, need, scope, 
limitations and methodology of the study. 
The second chapter is devoted to a review of the 
literature available on various aspects of water resources 
management 
In the third chapter an attempt has been made to 
examine the operational aspects of the water resources 
management in India. The chapter also highlights the 
achievements relating to rural water supply systems during 
plan periods. This chapter also deals with the trends in 
Indian irrigation system, Institutional frame work of water 
supply, potable drinking water for villages, World Bank 
Programmes and Ground Water resources position in India. 
Chapter fourth is devoted to an examination of economic 
significance of water for the development of the economy. 
The chapter deals mainly with water supply systems which 
include global water balance and, distribution of earth's 
water, quality and protection of water resources, per capita 
demand for water, supply of water and cost of water. In this 
chapter an effort has also been made to estimate the world 
demand by 2 000 A.D. 
Fifth chapter attempts to assess the performance of 
rural water supply services of Aligarh district. The chapter 
also deals with the working and financial position of the 
Schemes, location, boundaries, area, population, topography, 
climate, river systems and water resources of the district. 
In the sixth chapter an endevour has been made to 
identify the major constraints affecting the growth and 
development of rural water supply services in Aligarh 
[5] 
district and factors affecting poor performance of the 
running schemes. 
The seventh and the last chapter deals with the 
conclusions and offers recommendations to overcome the 
problems and to make the rural water supply services 
effective and viable. 
Conclusions: The Aligarh district according to CSO, cover an 
area of 5030 sq. km. and it occupies 27th position in the 
state in respect of area. According to the census of 1991, 
the district has a population of 32.96 lakhs, rural 
population being 24.67 lakhs and urban being 8.29 lakhs. It 
stands 12th in the state m respect of population. 
There are 19 running schemes in the district, which are 
providing potable water to the rural masses through piped 
water supply. These schemes were launched at different 
times, as and when it was found necessary. A total 2.25 
lakhs people have been benefited by the schemes through piped 
water supply and 9079 thousand litres of water have been 
supplied daily till 1993 as per the fixed norm of 40 Ipcd. 
Total 1647 domestic connections were sanctioned and 232 
standposts have been installed in the rural areas of the 
district. 
A total of 6569 handpumps have been installed in the 
rural areas of the district till 1993 and according to the 
fixed norm of the government is that one handpump is ment for 
[6] 
250-300 persons. About 17 lakhs people have been benefited 
through handpumps and 2.25 lakhs have been benefited by piped 
water supply till the end of 1993. According to the 1991 
census, the total rural population of the district is 24.67 
lakhs but the population benefited by the drinking water is 
19.25 lakhs measuring approximately 78% of the total 
population. These achievements are far behind the 
objectives, stated by the government i.e. to provide drinking 
water to the entire population by 1990. The reasons of non-
fulfillment of the targets are lack of finance, lack of 
efficient management, poor designing of the schemes, 
ineffective planning and lack of opportunities for people's 
participation etc. Moreover, the expected rural population 
at the present growth rate m 2001 A.D. will be around 32 
lakhs. The demand rate of the water is expected to be 70 
Ipcd. due to the rapid urbanization process and increasing 
standard of living. The expected demand is likely to be 
2380 thousand litres per day. Presently, the schemes are not 
sufficiently supplying the water composed to the demand rate. 
If the conditions governing the water supply remain the same, 
the population increases and the demand also changes over 
time, the situation may turn out to be alarming in the near 
future. 
The average annual irrigation area of the district 
through canals is 114 thousand hectares of land and 27 
thousand hectares of land through tubewells during the period 
last five years. Thus the total 141 thousand hectares of 
[7] 
land are being irrigated annually from the total cultivated 
area of 3.9 lakhs hectares. This is approximately 38% of the 
total cultivated area. The reasons for the poor results are 
electrical and mechanical constraints, insufficient funds, 
shortage of power supply, law and order problem, civil 
defects and personnel management problems etc. 
Recommendations: It can be said that the rural water supply 
services of Aligarh district are not upto the mark. It is 
therefore, necessary to make efforts to improve the 
efficiency of the rural water supply services and also to 
take various other steps to tackle the problems of water 
supply schemes in the Aligarh district. The following 
recommendations may be made to rectify the situation. 
For the better functioning of the schemes effective 
planning is needed both at the central as well as district 
level. A team of Executive Engineer, Assistant Engineer and 
Junior Engineer should be responsible for the planning of 
schemes and this process should ensure the involvement of 
local people. While designing the schemes factors like 
minimum water requirements of people, regional development 
of area and the rate of population growth etc. should also 
be taken care of. The goals and targets of planning should 
be in accordance with the existing regional conditions and 
available infrastructure. They should be rational to reflect 
ground realities. So while setting the targets and goals, 
care must be taken to ensure that these goals are realistic 
18] 
and practical. Furthermore modern technology and scientific 
equipments should be used for the maintenance of the schemes. 
Scientific equipments may be used for detection and repairs 
of the leaking pipes. Again the government should offer 
various incentives to people, so that the people participate 
in these scheme willingly and extend their full cooperation. 
The government should endeavour to provide a developed 
infrastructure which may suit the prevailing socio-economic 
conditions of the district and which may help in making the 
scheme more effective. The government should enhance the 
plan budget to solve the financial problems of the rural 
water supply schemes. It should also be the endeavour of the 
government to involve the people and Gram Sabhas so that they 
may contribute a part of the outlay of the schemes which may 
be helpful in reducing the financial burden of the 
programmes. 
The quality and quantity of power requires radical 
improvement. 18-20 hours power supply per day to tubewells 
should be ensured especially during seasons of agricultural 
operations. Tubewells should be provided with independent 
direct feeder lines so that steady power supply at proper 
voltage and frequency is available. All future planning of 
tubewells should be compatible with availability of power. 
The major consumer like irrigation department should have 
member representative on the state electricity board for 
better coordination. The power supply should preferable be 
available during day time and its timings be notified and 
[9] 
known to beneficiaries and the schedule of power supply 
should be adhered to and properly monitored. The 
stolen/damaged transformers should be replaced or repaired as 
the need be. The state electricity board should be made 
answerable for delays. Every tubewell division should have 
repair workshops equipped with modern facilities. All 
precision and non-precision spares/parts needed for tubewells 
should be manufactured at irrigation workshop, which should 
be fully equipped to meet the requirements, of all the 
tubewell divisions. The pumping sets, motors and other 
components which have completed their normal life should be 
replaced. The financial powers of various officers for local 
purchase should be reviewed urgently to make the necessary 
changes. The disbursing powers of Assistant Engineer should 
be restored so that they may command better respect and 
exercise control more effectively. The responsibility must 
go hand in hand with authority. Finally, the extension 
services meant to educate farmers on the economical use of 
water for optimum benefits should be strengthened further. 
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[1] 
Water is a chemical compound and may occur in a liquid, 
solid or in a gaseous forms. All these three forms of water 
are extremely useful to man, providing the luxaries and 
comforts, in addition to fulfilling man's basic necessities 
of life. Everyone of us know how important and precious the 
water is. No life can exist without water since water is as 
essential for life as air is. It has estimated that two 
third of hMTTian body is constituted of water. It has been 
found that man can survive thirty days without food but he 
cannot survive without water after three days. It is said 
that water is scarce resource, water covers three quarters of 
earth's surface then how it can be called scarce resource. 
About 97% of the earth's water is situated in the oceans. It 
is salty and hence not useful for drinking as well as 
irrigation purposes. Another 2% of water of earth is tide up 
as iceberg in the polar regions, of remaining 1% a 
considerable amount is trapped in underground reservoirs. 
The surface water of lakes, rivers and spring constitute only 
a small fraction of earth's water resources and this above 
remain useful to man for drinking purposes. In order to give 
a boost to the food grain production programme, a high 
priority has been given to water resource evaluation, 
development and management with the advent of planning at 
district level water resource estimate has attained a great 
importance. Agriculture is a soil plan water system. In a 
soil crop water system it is water whose presence makes the 
land green and its absence convert the land desert. Water 
contributes over 50% of irrigation potential created in the 
[2] 
country which very well testified the importance of water in 
the agriculture. Thus water is absolutely essential not only 
for survival of human beings but also for animals, plants and 
all other living beings. Further, it is necessary that the 
required water must be wholesome and it should not contain 
unwanted impurities or harmful chemical compounds or 
bacterias. Therefore, in order to ensure the availability of 
sufficient quantity of good quality water, it becomes almost 
imperative in a modern society to plan and build suitable 
water supply schemes which may provide potable water to the 
various sections of the community in accordance with their 
demands and requirements. 
Evolution of Water Supply: 
Abundant archaeological evidence indicates the 
preoccupation of the ancients with water supply. The 
earliest civilizations arose along some of the world's great 
rivers; the Tigers and Euphrates, the Nile, and the INDUS. 
The earliest innovation in man's development of water 
supplies beyond their natural state was doubtless the digging 
of shallow wells. Archaeological excavations have shown that 
the ancients had highly developed well-construction skills. 
As requirements for water increased and tools were developed, 
the wells were made deeper, the Chinese are credited with 
sinking wells more than 1,5000 feet deep. They also built 
water collection, conveyance, and storage works. these 
included surface Storage reservoirs at water sources; canals 
[3] 
and aqueducts to convey water to points of use; surface and 
underground water storage reservoir near points of use; and 
water distribution systems. The ancients also had some 
understanding of water quality and rudimentary water 
treatment such as improving water quality by storage and 
by boiling and filtering. 
Highly advanced water systems were built as early as 
2500 B.C. by the Harappans at Mohenjo-dara and other city 
dwellers in the Indus River Basin. These works included 
well-built brick-lined wells for many of the city habitation 
blocks and excellent sanitary-drainage systems made of burned 
brick. 
The ancient Greek communities began the organization of 
communal water supplies on a sustained basis. The Greeks 
made extensive use of tunnels, masonry conduits, and clay 
pipe to bring water from springs into cities to supplement 
city supplies. The first long-distance, high pressure water-
supply pipelines were of Greek origin. An outstanding 
example of a pressure aqueduct was installed at Pergamum in 
Asia Minor about 2 00 B.C.. This aqueduct carried water from 
a reservoir at elevation 1,220 feet to a cistern at elevation 
369 feet over intervening lower ground. Water was 
distributed in Greek cities by underground masonry-lined 
channels and clay pipes with cemented joints. Some of the 
clay pipe was glared on the inside. Water was delivered to 
public fountains or to well-like cisterns in streets or 
houses. The most fully developed water-supply systems 
[4] 
of antiquity were built by the Romans. Owing to the growth 
of Rome and the taste of the Romans for public baths and 
fountains, Tiber River and near by springs that 
initially served as water sources for the city became 
inadequate, making it necessary to build major aqueducts to 
distant points. The first of the great aqueducts, the Aqua 
Appia, was built about 312 B.C.; by A.D. 305 the net work was 
expanded to 14 aqueducts with a combined length of 359 miles, 
including 50 miles supported on stone arches. The Romans 
also built important water works throughout their empire at 
Paris, Lyon, Nimes, and Metz in France, and Segonia and 
Seville in Spain. 
Most of the Roman aqueducts discharged, water into 
large storage cisterns from which water was distributed 
through lead pipes to distribution cisterns and to fountains, 
baths, public buildings, and a limited number of private 
consumers. Most of the consumers had to obtain their water 
supply from public fountains. The quantity of water 
delivered to Rome has been estimated at some 500 lakh gallons 
a day or about 50 gallons per capita per day, a lavish supply 
in those times. / 
The fall of Rome marked the end of an epoch in water-
supply- systems engineering and reversed the advancement of 
the science and practice of systematic water supply 
development. Except for minor works, water supply was 
largely neglected during the middle ages. Yet some 
significant water-supply works were built, including the 
tsi 
water works for Cordova, Spain, in the 9th century and the 
repair of the Roman aqueduct at Seville by the Moors. A 
Dutch engineer, Peter Morice, installed a water power pump 
at London Bridge in 1582 to lift water from the Thames River 
to supply London. Water-works were constructed in Hanover, 
Germany, and the Zempola aqueduct was built in Mexico by a 
Francies-can monk. 
During the I7th and 18th centuries, progress was 
largely confined to London and Paris, where pumps were 
installed, aqueducts were built, and cast-iron pipe was 
introduced. In 1619 a Private Company laid water pipes in 
London and established the general principle of supplying 
individual houses with water. The application of steam 
pumping, which started on a sustained basis in London in 
1761, accelerated the development of water works. 
Early in 19th century, pollution of water supplies 
became a matter of increasing concern. Water filtration was 
started on a large scale in 1829 when James Simpson, an 
engineer of the Chelsa and Lambeth Water Companies of London, 
introduced slow-sand filtration. In 1855 the filtration of 
all river water supplies of London was made compulsory. 
The United States generally lagged behind Europe in the 
early development of Water-Supply Systems; in 1800 there were 
only 16 city water-supply systems. From 1850 to the turn of 
the century, the development of community water supplies was 
rapid, and by 1900 almost all towns in the United States of 
[6] 
populations greater than 2,000 had public water supply 
systems. 
Increased attention was given to water quality after 
the middle of 19th century. It was recognized that specific 
diseases could be transmitted by water and the need for 
bacteriological examination of water was recognized. 
Chlorine, in the term of hypochlorite of lime, was first 
used to disinfect water supplies in England in 1897; the use 
of liquids chlorine was initiated in 1914. The necessity for 
sterilizing as well as filtering water was promptly 
accepted. Sterilization is a key requirement of all modern 
water-treatment process. The widespread use of chlorine for 
this purpose has drastically reduced the incidence of water 
borne diseases. In India the water supply services attracted 
the attention of policy makers rather belatedly only after 
1960. It got further impetus following the U.N. Water 
Conference in 1977 and finally by the proclamation of the 
International Drinking Water Supply and Sanitation Decade of 
1981-90 by the United Nations General Assembly in 1980. 
Supply of drinking water has been accorded a top 
priority and accordingly included in the 20 point programme 
as well as in the Minimum Needs Programme. The gigantic task 
of providing drinking water supply to the entire populations 
specially to the rural masses and maintenance of the schemes 
have been entrusted to multiple agencies which differ from 
[7] 
state to state. 
Historical Development: 
History of irrigation in India goes with the history of 
human civilization which presents landmark innovations for 
moulding the course of human evolution. Invention of 
agriculture took place large back in 6500 B.C. to 7000 B.C. 
The oldest Neolithic sites of Iran, Iraq and Jordan provide 
archaeological proof for the aforesaid. 
The societal form of living was pivotal feature among 
those primitive people which resulted in the increasing 
demand of food. Necessity forced the initiation of irrigated 
agriculture. Chalootithic culture age (3000 B.C.- 1700) saw 
the truth of irrigation which was the easiest way of getting 
the optimum food for primitive people. The valleys of the 
two rivers:- Tigris and Euphrates have the evidence of 
irrigated farming by ancient dwellers. Flood waters were 
stored in earthen reservoirs and therefore canals were dug to 
take the water into the fields. 
In the early vedic period (1500 B.C.-1000 B.C.) of 
invasion and subsequent settlement of Aryans in India. 
Agriculture gained importance in their life. The Rig Veda / 
^ 
was written during 1500-1200 B.C. which is the only source of 
getting glimpses about their life style, social structure 
and agriculture. 
During Budhist period (600-200 B.C.) agriculture 
[8] 
occupied a prominent role alongwith live stock-rearing among 
people of that period. The famous Arthashatra of Kautilya 
tells us about agriculture of that era. Irrigation system 
was so advanced that even cultivators were taxed at a fixed 
rate. The embankments and Dams were constructed at strategic 
points with sluice gates to harness river water with proper 
regulation facilities. 
In the reign of Sunga (184-72 B.C.), Kanva (72-27 
B.C.), Satavahanas and Kushwa (1st century B.C. to Ilnd 
century A.D.) agriculture and irrigation witnessed a sea 
change and flourished with scientific advancement. The 
people became acquainted with brick and ring wells through 
their contacts with the Indo-Greek Kings of northern India. 
After Sunga and Saka rulers. Kanishka (A.D. 78 - A.D. 107) 
was the greatest among all the Kushan Kings. During his 
regime brickwells in North Western province, Kabul, Gandhar 
upto the middle Gigantic valley were found. 
During Pandsya, Chera and Cholas's era South Indian 
witnessed the irrigated rice cultivation. The agriculture 
was the socio-economic infrastructure of people and 
agriculture was extensively promoted by these various 
kingdoms. Lake and well irrigation were mentioned in the 
famous Sangam Literature of this period. The famous Chola 
ruler Karikal (180 A.D.) constructed a 160 k.m. long 
embankment along the Cauvery to protect his kingdom from 
flood. 
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Gupta era (A.D. 300-550) is considered as the Golden 
age in the Indian history. During this period of 250 years 
India attained its peak of glory in every field including 
agriculture. The people and life of the Gupta era is 
vividly depicted in three great books of the period i.e. 
Kamasutra (of vatsyayana), Brhatsamhita (of Varahimihira) and 
Amarkosh (of Amarsinha) which tell as inter-alia agriculture 
and irrigation at length. 
In Andhra Pradesh and Karanataka a large chain of tanks 
and reservoirs were extensively constructed. These tanks 
were constructed according to the geographical needs and 
climatic conditions of various regions of the states. Tanks 
of Karnataka are large in number. Chola Rajas constructed 
Tanagunda and Chikballapur tanks in the 10th century A.D. 
Tanks in Tamil Nadu were also constructed by the Cholas. / 
Tank system was most popular form of irrigation. It is 
quite intriguing to note that most of these tanks are equally 
efficient and functional till today, the ingenity and 
precision with which the rulers choose sites for constructing 
these storage structure is amazing. 
On the other hand, northern India was under the ruler 
of the Rajput dynasties: Prathiharas, Paramaros, Solankis, 
Chauhans, Chaudellas and Gahadwalas but no fact are available 
about agriculture and irrigation of this era. 
But in eastern India Pala and Sen dynasties (A.D. 760-
A.D. 1205) had done worth mentioning work in the field of 
tlOl 
irrigation. To ensure proper irrigation and drinking water 
facilities, Pala rulers constructed large tanks and lakes 
throughout their kingdom. 
Southern India is distinct from rest of the Indian 
peninsula due to the holy Narmada river. Most of the regions 
were irrigated by this river. Pallara Kings were the first 
to construct extensive tanks throughout Tamil Nadu. Another 
form of irrigation was persian wheels and leather buckets 
(Arahata and charsa) were extensively used to provide life 
irrigation to the crops. 
Parashara and Kashyapa authored two books named 
"Krishi-Prashara" and "Krishi-"Sukti" respectively which 
speak of cultivation practices of various crops, soil 
preparations, irrigation, tillage implements, weeding 
diseases and agriculture methodology. Thus we find that 
irrigation through canals, tanks and wells was practiced in 
ancient India too. 
Further, irrigation development received great 
attention during the pre-Mughal period the western Yamuna 
canal (Firozshah Tughlak) brought water to Delhi in I4th 
century. Emperor Akbar (1556-1605) renovated the Yamuna 
canal in 1568. It was later improved by emperor Shahjahan, 
grand son of Akbar. Later, during the british period Yamuna 
canal system was further re-aligned and repaired. Emperor 
Shahjahan built a canal from the Ravi river through the 
Shalimar garden at Lahore. It was about 180 km. in length 
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and a branch of this canal carried to the Golden temple. The 
British inherited the tradition of irrigation in India. Two 
of the most notable British engineers who did splendid work 
and built magnificient canal system were Portry T, Caulty 
and Sir Arthan Caultan. Sir Arthan Caultan constructed 
Cauvery delta system. He also constructed Godavari anient. 
Caulty began construction work on the Upper Ganga canal in 
1836 and completed it 1854. At that time it was the largest 
irrigation canal in the world. 
This was followed by other canals like the lower Ganga, 
the Agra and Betva canals in Uttar Pradesh, the Sirhind canal 
in Punjab, Mutha canal in Bombay and the Periyar canal in 
South India. Further works were taken up after the first 
world war, notable example being the Methur, Nizam Sagar and 
Krishna Raja Sagar project. 
During the depression of 1930's and second world war 
little development took place in the field of irrigation. 
The partition of the country resulted in a substantial 
reduction in the proportion of irrigated area to 20 percent 
of cultivated area. On the eve of independence there were 
20.6 million hectare receiving irrigation which constituted 
24 percent of the net cultivated area in undivided India. 
Irrigation projects undertaken in the early part of the 
century were the Tribeni canal project in Bihar, the pravara 
canal, the Niha Right Bank canals in Maharastra, the Sarda 
canal project in Uttar Pradesh. Weinganga and Mahanadi 
canals in Madhya Pradesh. 
[12] 
It is really in the post independence period that 
gigantic stands were undertaken in the field of irrigation. 
There are 14 major river basins, each with a drainage area 
of more than 20 thousand sq km, and 44 medium basins of two 
thousand to 20 thousand sq km. catchment. The total water of 
all the river system in India has been roughly estimated as 
16.5 lakh m.cu meters. The Ganga and Brahmputra carry 61 
percent of the total water and only 20 percent Indus Waters. 
On the other hand minor irrigation was given a compact 
area approach in the first plan in the installation of 
tubewells figured prominently. The help of science and 
technology is being advance in the modern irrigation projects 
while keeping in view the environmental ecological and 
siesmiological balances. The system of irrigation developed 
in the country is governed by the local meteorological, 
geological and other physical conditions such a minor hill 
irrigation projects are being separately promoted. The Tehri 
Dam is being constructed on the Bhagirath river at an 
estimated cost of more than Rs. 1,000 crore. On completion 
it will generate 2,000 M.W. of power besides providing 
irrigation to 2 million hectare. 
Apart from this Sardar Sarover Project in Madhya/ 
Pradesh is on way to its completion despite minor pecunary 
and political impediments. Various schemes of tubewells are 
being implemented which are assisted by World Bank and 
International Monetary Fund (IMF). Thus, the irrigation is 
on our national agenda as India is an agrigarian country. 
[13] 
Objectives of the Study: 
The main objectives of the present study are as 
follows:-
1. To examine the present working of water supply systems. 
2. To analyse the performance of Rural Water Supply services 
of Aligarh district. 
3. To evaluate the per capita demand of water for urban as 
well as rural population. 
4. To examine the recent trends in irrigation management in 
India. 
5. To evaluate the future demand of water. 
6. To highlight the significance of water resources in 
economic development of the nation. 
7. To discuss the major constraints regarding rural water 
supply services of Aligarh district and to recommend 
suitable measures to overcome the problems for increasing 
the existing level of water supply services. 
Need & Scope of the Study: 
The Aligarh is one of the water shortage district of 
the state. The water level of this particular district is 
very low. Over and above that water of entire district is 
found brackish and contaminated. The urban water supply 
system of the district is more developed as compared to rural 
water supply. The rural masses of the district are suffering 
from lack of potable water, though so many schemes are in 
operation there. In this background, there is a need to 
study the water supply services in rural areas of Aligarh. 
[14] 
The present study covers only rural areas of Aligarh 
district. Handpump and piped water supply system have been 
taken for the study. No other indigenous sources of water 
such as wells, tanks and lakes etc. have been considered. 
The study is based on secondary sources of data. Sub-
Division wise data have been analysed. Present financial 
position of the schemes and future financial requirements 
have been taken for the perusal. The study covers only 
tubewell and canal irrigation system. Minor irrigation and 
other sources of irrigation have not been considered. 
Secondary sources of data for last five years have been taken 
for the study. 
Limitations of the Study: 
The analysis of research data is confined to secondary 
sources due to certain reasons and limitations. Most of 
these limitations are selfimposed restrictions during the 
course of research specially for keeping the research within 
manageable limit. ' 
The present study is based on secondary sources of 
data, Primary sources have not been considered. The data 
have been taken for the study only since the schemes started. 
No data or information have been considered before starting 
of the schemes. Only rural areas of the Aligarh district 
have been covered. It would have been better to cover two or 
three districts. The data of irrigation have been analysed 
only for last five years. Minor irrigation and other sources 
[15] 
of irrigation have not been considered. Primary data related 
to employees of the supply schemes have not been taken into 
account. Consumer's problems have not been considered. 
Methodology: 
The study is based on secondary data. The sources of 
the secondary data include the annual reports of U.P. Jal 
Nigam and report on irrigation of district Aligarh. 
Economics and Statistical Bulletin of Economic and 
Statistical Department, Aligarh. Bulletin of District 
Information Centre, Aligarh. Five year plans, report of 
Irrigation Commission and other reports, Magazines - Yojna, 
Kurukshetra, Productivity, Economic and Political Weekly, 
Year book. Economic Times, Financial Express, Indian Express 
and Times of India etc. have also been consulted. 
Besides that an extensive use of the facilities 
available in the following libraries and the organisation has 
been made:-
- Library of National Water Commission, New Delhi. 
- Library of National Irrigation Commission New Delhi. 
- Library of Power and Electricity Authority New Delhi. 
- Library of U.P. Jal Nigam, Lucknow. 
- Malviya Pustakalya, Aligarh. 
- Government Library, Aligarh. 
- Maulana Azad Library, Aligarh. 
- Seminar Library, Deptt of Commerce A.M.U. Aligarh. 
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- Seminar Library, Deptt. of Civil Engineering, Zakir Hussain 
Engineering College, A.M.U. Aligarh. 
- Seminar Library, Deptt. of Geology and Geography, A.M.U. 
Aligarh. 
- Book Bank, Zakir Husain Engineering College, A.M.U. 
Aligarh. 
Presentation of the Study: 
In order to study the rural water supply services of 
Aligarh district, the present work has been divided into 
seven chapters. 
In the first chapter an attempt has been made to study 
the importance and historical back ground of water supply 
system. The chapter also deals with objectives, need and 
scope, limitation and methodology of the study. 
The second chapter is devoted to review and scanning of 
the literature available on various aspects of/ water 
resources management. / 
In the third chapter an endeavor has been made to 
examine the operational aspects of the water resources 
management in India. The chapter also deals with the 
achievements pertaining to the rural water supply during plan 
periods, trends of Indian irrigation system, Institutional 
frame work of water supply, potable drinking water for 
villages. World Bank programme Ground Water a source of water 
supply and the water resources position in India. 
[17] 
Chapter fourth is devoted to an examination of economic 
significance of water as a resource for the development of 
the economy. The chapter deals principally with water supply 
system which include global water balance, stability of the 
balance, distribution of earth's water, run off, quality and 
protection of water resources, water source, demand of 
water, per capita demand, supply of water and cost of water. 
In this chapter an effort has also been madp to estimate the 
world water demand by 2000 A.D. 
In the fifth chapter an attempt has been made to assess 
the performance of rural water supply services of Aligarh 
district. The chapter also deals with the working and 
financial position of the schemes, location, boundaries, 
area, population, topography, climate, r^ver systems and 
water resources of the district. 
In the sixth chapter an endeavor has been made to 
identify the major constraints affecting the growth and 
development of rural water supply services in Aligarh 
district and factors affecting poor performance of the 
running schemes. 
The seventh and final chapter deals with the 
conclusions and offers some recommendations to overcome the 
problems and to make rural water supply services effective 
and viable. 
[18] 
CHAFTER TWO 
of 
literature 
Quite a lot of Bcholars have studied the various 
aspects of Water Management in different regions of India. 
Therefore, it will be interesting to have a brief review of 
some of the works done so far in the aforesaid field in Uttar 
Pradesh and India as well, as it would improve our 
understanding of this catalyst of development. 
KHAREE(1977)^ - observed that irrigation is the basic 
necessity for stablising agriculture in Andhra Pradesh where 
rainfall in its different regions is inadequate and erratic. 
Author has also reviewed that what has been attempted and 
achieved in this field in the state, specially after advent 
of planning, as it has envisaged. THe author further 
discussed the impact made by the projects completed so far. ^ 
KATHURIA(1977)^ - pointed out that importance of proper 
development and management of water resources in arid regions 
can not be overemphasised. Government's policy in this 
matter has been to maximise the irrigated area so as to 
benefit a large section of community, including weaker 
elements, as much as possible. The author has discussed the 
ways and means for optimum exploitation of the available 
potential by the farmers in such areas. Author has also 
highlighted the objectives of integrated planning. 
MATTHAI(1979)-^ - evaluated that out of India's 5.76 lakh 
villages, 1.13 lakh have no safe drinking water supply within 
a mile of them; 1.85 lakh have an unprotected water supply 
open to the risk of pollution; and another 2.14 lakh 
[19] 
dependent on wells, tanks, ponds and stream sources that 
might be equally unsafe. An upshot of this is that about 163 
million children in rural India do not have access to safe 
drinking water. The author has also estimated that 8.7 
percent of the deaths in the 0-1 age group, 19.1 percent of 
the deaths between the years l and 4 and 15.2 percent of the 
deaths between 5 and 15 are due to one waterborne disease 
alone - diarrhoea. The author has further highlighted.1:he 
different types of diseases which are transmitted through 
water and observed that after water works sanitation was 
introduced in Uttar Pradesh, the death rate from cholera 
decreased by 74.1 percent, that from diarrhoea by 42.7 
percent, by 23.1 percent in the case of dysentery and by 6 3 ^ 
percent in typhoid rate. 
REDDY(1982)^ - highlighted the difficulties of farmers in 
developing land on scientific lines for economic and 
efficient use of water. The author has made an attempt to 
asses the problems of farmers in irrigated agriculture in 
general and effective use of water for crops in particular. 
The author has further discussed the irrigation followed by 
cultivators and its impact on yield rates and farmers 
involvement in voluntary organisations like irrigation 
committees have also been focussed. 
KAMAT(1982)^ - pointed out that the investments so far made 
in developing countries in the field of water supply have 
mainly been in urban areas, about three fourth of the 
available financial resources have been spent in cities and*" 
[20] 
towns while nearly fourth-fifth of the population live in the 
villages. As a consequence of which the disparity in respect 
to water supply between urban and rural areas is increasing, 
only fifteen percent of the rural population in developing 
countries have reasonable access to safe water (as against 
70 percent in the urban areas) . The author has also 
evaluated the extent of inadequacy, essentiality of multi-
disciplinary approach and need for participative management. 
THe author has suggested that the goal of water supply for 
agriculture should be better managed in consistent with sound 
principle of ecology and health through mobilisation of 
skills, energy and enthusiasm of millions of the rural 
people. The rural water supply schemes must be based on a 
cost-effective technology, appropriate to local conditions 
with community participation, good management as to the 
provisions for operation and maintenance. 
,^ |^IAZDMDAR(1984) ^  - emphasized the importance of water for the 
human survival but the problem is that safe drinking water 
is not available in most of the parts of the developing 
countries, because of inadequate waste disposal facilities 
which have a telling effect on the health and hygiene. The 
author has also opined that the safe drinking water has a 
great economic importance in relation to rural health. j 
EDWIN(1984)^ - evaluated the short-comings of irrigation 
management. The author has also extended his suggestions for / 
the improvement of the management and to ensure the optimum 
[21] 
manageinent of irrigation, one has to recognize water as a 
national resource and there should be a bold and pragmatic 
national policy for the development of water. 
BASU(1985)^ - estimated the average annual quantifiable 
monetary losses incurred due to drought at Rs. 2,000 crore. 
The author has opined that our water management system must 
use the up-to-date management tools and techniques for 
analysing various management situations and aid decision-
making. The author has also emphasised that we can not 
afford to stay behind in this crucial area. 
BASU(1985)^ - pointed out that more than a tenth of our total 
area is prone to floods. The author has also extended his 
suggestions that to reduce the havoc caused by floods, water 
management should be improved with the help of a sound data 
base and efficient data communication system etc. The author 
has further emphasised that we can not afford to stay behind 
in this crucial area which is a key to the accelerated growth 
and self-sufficiency. / 
PRASAD (19 85 )-'-*^  - emphasised on accelerated rate of 
agricultural development and self-sufficiency in foodgrains 
and edible oils. A massive programme of irrigation^ 
development has also been discussed. The author has further 
suggested that all unfinished irrigation projects should be 
taken up for completion and adequately funded on a priority 
basis. However, new ventures should not be restricted to 
medium irrigation projects in drought prone, tribal and 
[22] 
backward areas, as well as minor irrigation schemes 
•Jj •SOUZA(1985)^^ - observed that the non-availability of safe 
drinking water and lack of proper disposal of human waste 
constitute denial of basic human rights, diseases like 
blindness, elephantiasis, diarrhoea, etc. are their end 
products. Reviewing the U.N. International Drinking Water 
Supply and sanitation decade, launched in November 1980, the 
author emphasised that the basic necessities of clean water 
and sanitation are paramount and more fund be provided for 
them. 
SITAPATI (1986)-^ ^ - pointed out that the scientific management 
of canal and river water has become crucial in view of the 
colossal waste of water in irrigation projects. The author 
has also discussed in detail on a Novel Pilot Scheme of 
integrated water management which has been started in Nagar 
Juna Sagar Project in Andhra Pradesh with the World Bank's 
assistance and it may become a pace-setter for the country. 
-/jPARVAIZ(1986)^2 - pointed out that India has about 67 
million hectare metres of surface water and 36.5 million 
hectare metres of ground water but there is natural and man 
made imbalances in these two water resources which call for a 
national policy for their exploitation. The author has/ 
opined that water resources management is so important a 
matter that it can not be left to the state alone in view of 
inter-state squabbles over use of surface water and their 
failure to meet the challenges. 
[23] 
MATHUR(1986)^^ - asserted that as a result of concerted 
efforts under the Sixth Five Year Plan and the revised 20 
Point Programme we could provide at least one assured source 
of safe drinking water to as much as 83 percent of the 2.31 
lakh problem villages and all out efforts will be made 
during the seventh plan to cover the remaining 17 percent of 
them, in this regard a conference of the State Ministers in-
charge of rural water supply was held recently in New Delhi 
to chalk out a strategy. But the author emphasised further 
that the covering the entire rural population by the end of 
the seventh plan is not an easy task, we can certainly make 
determined and concerted efforts to reach the goal. 
SRIVASTAVA(1986)^^ - analysed that the floods, water-logging, 
water erosion, brackish ground water, drylands and droughts 
are some of the major problems of water management for 
agriculture in the country. The author has also suggested 
strategies to meet the challenges posed by them. 
BHAN(1986)^^ - evaluated that about 260 million hectares of 
land is affected by drought and 40 million by serious floods 
in the country every year. Hence the needs for conservation 
and efficient management of soil and water for sustained and 
increased agricultural production, the proper water-sh^ 
management would help in achieving increased productivity by 
the proper land use and suitable pattern. The author made an 
appraisal of the irrigation and water management programmes 
undertaken in the Five Year Plans with Physical achievements. 
[24] 
y1).SOUZA(1986)-^^ ' highlighted the importance of water as a 
sustainer of life and the consequences of unsafe drinking 
water. The author has also exposed the aims and objectives 
of U.N. General Assembly on International Drinking Water 
Supply and Sanitation Decade. The author has stressed the 
importance of good water and sanitation on economic 
productivity, increased purchasing power and better health. 
The author has discussed the function and role of U.N. Decade 
Programme regarding the safe drinking water and also focussed 
the different programmes provided by the UNDP. 
AIiMELn(1986)-^ ^ - estimated that people in more than one lakh 
villages in this country are suffering from scarcity of 
drinking water as the exploitable water resources in the 
rural areas are limited. The author has also pointed out 
that even where water is available in rural India, it is 
often brackish and not potable. The author also reviewed the 
achievements in the plan period regarding water supply and 
highlighted the objectives of Rural Water Supply Scheme under/ 
the Minimum Needs Programme. The author also discussed the 
water resources position and existing condition of water 
supply and the requirements of water. Lastly, the author has 
extended some recommendations for the improvement of water 
supply schemes. 
^wOSHI(1986) •'•^  - opined that rural communities are facing 
the serious problems of water, especially drinking watef. 
Discussing the contribution of different agencies concerned 
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with plausible supply of drinking water, the author endorsed 
that quite a good amount of progress has been made so far in 
making the use of science and technology in various 
institutions of the country but still women folk have to 
fetch potable water from far off places. The author exposed 
the consequences of unsafe water and suggested various simple 
and economic techniques. 
MOND(1986)^° - explored the success of Five Year Plans 
regarding rural water supply. The author has evaluated the 
performance of water supply schemes during the planning 
period. The author has also observed that the result 
achieved were truly impressive and concluded with his remarks 
that the problem of water supply should be dealt effectively. 
The author further asserted that the seventh plan targets to 
solve the rural water supply which is certainly a massive 
programme expected to benefit the rural population in 
improving their modus-vivendi. 
RAYDDU(1986)2^ - examined that nearly 50% of the total 
villages of Andhra Pradesh are problem villages and as 
against 12,269 villages identified but 7,970 villages have 
been covered by water. On the other hand 41 protected water 
supply schemes covering problem villages have been sanctioned' 
at the cost of Rs. 3 crores during 1993. In addition of Rs. 
2.98 crores from plan funds, Rs.3.20 crores from drought for 
sinking bore-wells and digging open wells in villages facing 
the acute water shortage of 50 out of 70 private rigs 
belonging to Panchayat Raj have been deployed. The author 
[26] 
also pointed out that the state joint-farming society with 63 
members including 34 Scheduled caste families has also 
undertaken digging of borewells with the financial assistance 
provided by schedule caste and backward class commission. 
"ySINGHdSSS) ^ ^ - pointed out the strategy for safe drinking 
water. The author emphasised that Technology Mission had 
been launched for drinking water supply in every villages and 
water management with the aim of finding the low-cost 
treatment for problems of fluorides, salinity and 
brackishness, bacteria logical contamination, improving the 
recharging of ground water through proper micro level 
ecological planning and developing the traditional water 
retention structure in hill, desert and tribal areas through 
the use of appropriate technology. The author further 
asserted that the ground water is the source on which our 
drinking water supply is based, it is of paramount importance 
while we study it more carefully and have data regarding this 
resource on a watershed basis and suggested that people 
should take steps for increasing the availability of ground 
water through appropriate steps of aforestation, soil 
conservation etc on a scientific basis,- such measures can be 
taken under the National Rural Employment Programme (NERP) 
and Rural Landless Employment Guarantee Programme (RLEGP) 
and could be utilised for improving and preserving the local 
ecological balances, the author added. Endorsing the 
strategy the author has focussed on health and education 
consciousness. 
[27] 
VITHAL(1986) ^  ^  - stre.ssed on the people's awareness and 
appreciation of 'Rural Development' with specific reference 
to IRDP, their perceptions and preferences of approaches to 
rural development and analytical assessment of Panchayati Raj 
Institutions (PRIS) as instruments of development. 
GOVINDAIAH(1986)^'^ - pointed out that in irrigation farming 
water is the main input. The use of other input like 
fertilizer, HYV seeds etc depend entirely on water use. The 
author analysed the draw-backs of Pre-warabandi water 
manageinent and attempted to evaluate some of the shortcomings 
of the new system with plansible solution to overcome these 
shortcomings. 
RAO(1986)^^ - highlighted that the main objectives of 
constructing the dams across rivers was to mitigate the 
drought conditions prevailing in a particular region. The 
author has also pointed out that irrigation plays its role 
successfully in transforming one-dry-village into a 
prosperous one. 
AZAD and yADAV(1986)2^ - pointed out that the nationalization 
of banks and obligatory investment in agriculture, it has 
become necessary on the part of the financial institutions to 
assess the relative profitability of minor irrigation 
projects for determining the impact of tube-well irrigation 
on the cropping pattern and level of earning, keeping in 
view the above facts, an attempt has been taken by the 
authors to make an economic appraisal of a tube-well project 
in Achalda Block of District Etawah. '^^ 
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,^^^lfBEY{1986)^^ - observed tliat irrigation is one of the most 
important inputs of agricultural development, besides seeds 
and fertiliser, water has played crucial role in green 
revolution in India since 1970. The author has also pointed 
out that there are two major sources of water ; (i) surface 
water and (2) ground water,- both the sources depend upon 
annual flow of rainfall. An attempt has also been made by 
the author to examine the priorities accorded to different 
irrigation schemes and how far the government has been 
justified in doing so. 
RAO(1986)^^ - highlighted the impact of minor irrigation on 
rural agricultural population, especially of the small and 
marginal farmers. Comparative study has been conducted by the 
author with reference to two points i.e. before and after 
introduction of irrigation in order to measure the impact. 
REDDY, RAO and SHARMA(1986)2^ - highlighted the impact of 
investments in minor irrigation and their viability in terms 
of increasing irrigation potentiality, changed cropping 
pattern, cropping intensity, incremental incomes, employment 
generated, cost-benefit ratio, net present worth and 
internal rate of return in a drought prone district in 
Telangana region of Andhra Pradesh. . 
RAO and ALI(1986)-^° - pointed out that the objectives of 
Command Area Development Authority had been extensively 
elaborated by the National Commission on Agriculture, of 
which the modernisation of irrigation systems, development 
[29] 
and maintenance of drainage system, development of field 
channels, land leveling, land shaping, enforcement of 
warabandi and fair distribution of water to individual 
fields, introducing suitable cropping pattern, provision of 
inputs and other services and development of marketing 
services had been seriously taken up by different CADAs in 
the country. The author has also highlighted the impact of 
irrigation on cropping pattern. / 
v>!^ OSEPH(1989)-^ -^  - observed that in India, with our increased 
agricultural activities and rapid industrialisation and as a 
result of the increase of both human animal population in the 
fragile eco-system areas, a slight departure of the monsoon 
creates such an instability that we have become more prone 
not only to the meteorological drought but also to the 
surface and ground water drought. The author has also 
highlighted the objectives, activities, and achievements of 
National Drinking Water Mission. The author has furth«: 
evaluated that the main themes of water mission are ; 
adoption of scientific source finding and development; 
supply of 40 Its. per capita per day in all areas for human 
being and in addition 30 litres per capita per day in desert 
areas for cattle, water harvesting and conservation of water, 
introduction of new rigs and equipments for water prospecting 
applications of science and technology inputs in an 
integrated manner for generating cost-effective long-term 
solution to the predominant problems associated with rural 
water supply and involvement of the people in the process. 
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DASPUTA(1989)-"^ '^  pojuted out that the total number of 
problem villages war. estimated at 1.62 lakhs and the plan set 
the target of achieving 100 percent coverage of these 
villages m the next five years, to impart an additional 
thrust to the programme of providing drinking water, the 
government launched a Technology Mission in 1986. The author 
has also highlighted the targets, aims and problems of 
Technology Mission and extended some valuable suggestions to 
overcome the problems. 
KURUP(1989) ^-^  - pointed out that the proclamation of an 
International Drinking Water and Sanitation Decade (1981-90) 
focussed attention on the need for a sanitation component in 
the water supply programme, many countries including India 
adopted goals of the International Drinking Water and 
Sanitation Decade and were committed to providing clean water 
and sanitation to all by the year 1990, but the water 
authorities overlooked the need for an environmental 
sanitation and health education component. The author has 
also emphasised that social information should be given prior 
importance in setting objectives, designing, implementing 
and evaluating water supply and sanitation programmes. 
0ASWANI (1989)-^ ^ - highlighted that every year millions of 
people suffer from water-borne diseases and many of them 
perish, especially the children are very vulnerable to such 
diseases caused by the lack of pure drinking water. The 
author has also focussed on identification of problem areas 
and combined effort and further pointed out that ground water 
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ip rich natural rer^ ourre winch requires to be harvested with 
great core, the water for drinking purpose is nearly 4 
percent of the ground water potential in the country, in 
certain areas the water drawal from ground has reached nearly 
70 percent which creates severe constraints as the 
replenishment of the ground water may not be adecfuate to 
sustain such a heavy drawal for a long time. The author 
insisted on computerised rig monitoring system and 
management information system, so that coverage of villages 
can be monitored and emphasised on awareness about proper 
maintenance of water source, conservation, purification of 
water, personnel hygiene and health education. 
RAO and VEERASEKHARAPPA(1989)-^^ - examined and evaluated the 
performance of the public authorities in discharging the 
basic services of providing safe drinking water to the 
community. The author has devoted his study in evaluating 
some important aspects of rural water supply programmes at 
regional level taking Karnataka as a study area based on the 
field survey observations. The author has also discussed on 
supply patterns of safe water,adequacy of water supply, 
functional status of safe drinking water supply and 
maintenance and repairs of the schemes. / 
SATAPATHY and HAZARIKA(1989) "^^ - observed that the rivers in 
the foothill areas of Nagaland are characterised by the 
acute problem of changing water course and recognised that 
such areas can be brought under cultivation, if suitable 
irrigation systems are developed. The authors have 
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emphasised on the participation of the farmers in the 
management of water resources. The authors also pointed 
out that the farmers association was organised in the 
village to provide proper organisational and institutional 
mechanism by which farmers themselves participated in works 
relating to land development, maintenance of field channel, 
procurement, distribution of inputs and other aspects of crop 
and water management. / 
DUBEY(1989)^^ - observed that the great diversity is a 
characteristic of India, it applies to the features of nature 
such as topography and climate and also to the socio-economic 
patterns, irrigation and drainage are also no exception to 
the rule of diversity. The author has highlighted the 
problem in the irrigation planning, medium irrigation 
schemes, its implementation and problem of increasing cost 
which is closely related to major irrigation projects. The 
author has also suggested that farmers should be educated in 
proper water management. < 
ADHIKAKRI(1989)^^ - pointed out that following the U.N. 
declaration of 1981-90 as the Drinking Water Supply and 
Sanitation Decade, the government of India had fixed a goal 
of 100 percent coverage in terms of rural water supply by/ 
1990. The author has highlighted that what are the schemes 
in operation for achieving the target; what are the problems 
facing these schemes and what is the net result of 
implementation of the schemes vis-a-vis the target. The 
author has studied the water supply services in rural areas 
[33] 
with particular reference to the problem villages of Uttar 
Pradesh and discussed the proper motivation and m ^ s 
participation for the success of the schemes. f 
CHOWDHARY(1990)^^ - pointed out that supply*of drinking water 
in the rural areas is on the top of the national agenda. 
Since independence earnest efforts have been made to tackle 
the problems which culminated in the launching of Technology 
Mission on Drinking Water and Related Water Management. The 
author has highlighted that the main objective was to ensure 
at least one source of potable water in all the problem 
villages by the end of the VII plan. The author has made a 
close look at the progress and encountered the problems. / 
VOHRA(1991)^° - observed that unless water is utilised to the 
best possible advantage for enhancing the country's 
productive capacity, our non-renewable source of land will 
not only remain underutilised, but it would also continue to 
suffer degradation and depletion. The author has also 
observed that this would certainly lead to the incapability 
of alleviating the country from the widespread poverty which 
can only be tackled by raising the agricultural production. 
There can be little hope for better water management so long 
as we adopt targets of production which are extremely low. 
Hence, it is essential to identify and tackle the challenges 
in the field of water management. The author has highlighted 
the problems and suggested alternatives in order to make good 
use of our water resources. 
[34] 
Siixmnary: 
A review of the work done on water resource management 
shows that much attention has been given to the drinking 
water supply, especially to the rural population. The above 
discussions also reveals that with the exception of few 
studies conducted by the different scholars, little 
research has been done in regard to the performance of 
different water supply schemes and government policy towards 
water management. Although some articles have been published 
on different aspects of water management but there has been 
hardly any organised effort made which could provide an in-
depth examination of the real position of water management. 
In the present study an endeavor has been made to provide an 
in-depth analysis of the rural water supply services, 
especially of Aligarh district. 
[35] 
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Water is a basic necessacity of life. Needless to 
emphasise, the use of water for domestic purposes is most 
essential. Despite/-<6f74 6 years of independence, there are 
still many villages in India where, drinking water 
facilities are not available for the masses. The Indian 
villages suffer either from water scarcity or from salinity 
of water. It has been estimated that people in more than 
one lakh villages in this country are suffering from scarcity 
of drinking water as the exploitable water resources in the 
rural areas are limited. Human existence on the globe is 
dictated by three natural sources-air, water and food which 
are made available initially free of cost as gifts. Human 
survival ends within three minutes without air, within three 
days without water and within thirty days without food. Over 
the centuries, however, food became scarce, consequently, 
human efforts were needed to produce it and thus, followed a 
system of marketable products. In course of time water too, 
though made available by nature, is becoming scarce, 
insufficient and unsafe for human consumption, but not yet 
competing with food. Fortunately, air has still remained as 
a gift of nature. One can easily observe the relationship 
between the duration of survival without food, water and air 
and degree of human effort to consume them. The crux of the 
point is that humanity has to make some efforts, either 
collectively or individually, to avail of the basic essential 
natural gifts for their own survival and welfare. Collective 
production assumed the nature of governmental activity in 
terms of bearing the major responsibility of the survival and 
/ 
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welfare of their subjects in particular and the community in 
general through proper utilisation of the three natural 
gifts. As food had become a priced and marketable product, 
potable water has neither remained as nature's gift nor a 
purely private products, but as a quasi-public goods. To a 
large extent, it has become the responsibility of the 
government to produce, collect, process and supply the safe 
drinking water as a public service to the majority of the 
community through budgetary resources. Hence, in this 
chapter a strenus attempt has been made to review the 
existing condition of present water resource management in 
India. 
Potable drinking water for villages; 
It has been estimated that people in more than one lakh 
villages in this country are suffering from scarcity of 
drinking water as the exploitable water resources in the 
rural areas are limited. The drought of 1979-80 was 
accompanied by an acute shortage of drinking watpr in many 
parts of the country as a result wells, tanks and other 
sources of water had dried up in large numbers. It is found 
that even where water is available in rural India it is often 
brackish and not potable. Many parts of the country 
particularly Assam, Manipur, Imphal and some parts of Bengal 
and Kerala have ground water sources containing excess iron. 
At many places surface water also has iron usually in 
dissolved state. Such water has particular musty colour and 
[43] 
ic muddy. Epidemiological studies have proved that the 
entric diseases are water-borne. 
The importance of providing safe-drinking water supply 
was fully recognised in the Fifth Five Year Plan which 
included provision of safe drinking water for villages in its 
Minimum Needs Programme. In sustaining the process of 
economic and human resource development and improving the 
quality of our environment, India as a signatory of the 
United Nations, water conference at model plate (Argentina) 
in 1977, pledged its full support to the International 
Drinking Water Supply and Sanitation Decade (1981-1990). 
Until the third Five Year Plan, drinking water supply 
in the rural areas was a component of the amenities scheme of 
the Community Development Programme. In 1971-72, a total of 
1.52 lakhs villages in the country were identified as 
villages without a safe-drinking water source and by March 
1980 almost 95 thousand problem villages had been provided 
with safe-drinking water facilities. Now the gravity of the 
problem has been fully realised which has added urgency to 
the search for lasting solution to the water problem. It has 
been proposed to cover all villages by the Rural Water Supp^ 
Scheme under the Minimum Needs Programme. 
The Process of planning for safe-drinking water supply 
consists of: 
(a) Study of water resources position and water supply 
scheme; 
[44] 
(b) Assessment of the existing water suppJy conditions; 
(c) Identification of problem villages; 
(d) Estimation of water requirements, and; 
(e) Implementation and monitoring of water supply schemes. 
/ 
Management of water supply: 
The management of water resources could effectively be 
studied by understanding the potential available, the level 
of development of the area, distribution, supervision and 
control of water supply. 
The amount of water available on the earth is 140 
crores cubic meter as three fourth of the earth is covered 
with water. 97% of the water present on earth is salty and 
the fresh water accounts only 3% of which 2% lies available 
in the arctic, antartic and glacier regions. Thus, only 1% 
of the earth's water is maintaining the human race. Out of 
this water 80% is consumed for food production. 
Domestic water consumption forms a significant part of 
the total water consumption of the country. It is an 
undeniable fact that safe drinking water is necessity the 
most important use of water related for health and welfare of 
the people. Estimates made in this regard reveal that water 
use may be of the order of 540 cu.km. Out of this 470 cu.km. 
is for irrigation and 70 cu.km. for other uses including 
domestic 16.7 cu.km. The domestic requirement estimated for 
1991 was about 26 cu. kms. and by 2025 the demand would 
increase almost eight-fold. 
[45] 
Organisation (WHO) and Pollution Control Boards. The reality 
and gravity of these data are realised only in times of major 
epidemic. The biggest epidemics in the world due to 
infections hepatitis in Delhi during the month of December 
1955 and the recent one of cholera during the month of June -
July 1988, when over 15 thousand cases of acute diarhea and 
vomiting were reported are some of the glaring instances 
revealing the enormity of the problem. 
After independence, the need to ensure wholesome water 
supply has engaged the attention of the government. Though 
organised water system were attempted first in the three 
presidency towns of Calcutta, Bombay and Madras in late 1870, 
measures to secure better health for the people found 
emphasis only on the curative side. The Health Survey 
Development Committee (Bhore committee) which submitted its 
report in 1946 for the first time invited attention to the 
importance of safe water supply on a country wide basis. The 
Environmental Hygiene Committee (1948-49) appointed by the 
union government was the first agency of its type charged 
with an over all assessment of the problem in the field of 
Environmental Hygiene. It recommended the provision of water 
supply for 90 percent of the population. In 1954 the 
National Programme for providing safe drinking water to urban 
areas was launched. 
Urban Water Supply Programme: 
Urban areas are much better placed as generally tap 
water is being supplied therein by the municipal authorities. 
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Really speakmq m urban concent rat lonr. life would not bv 
possible without some kind of organised water supply. Thus, 
in cities it is more or less a usual and well accepted 
feature. There is a matter of survival, not of development. 
During the International Water Decade, India has, 
certainly, made many efforts. Veriou graphic and visible 
targets have been set some of them are as follows: 
The Decade Programme was launched in India on 1st 
April 1981 with the object of increasing the urban population 
coverage with water supply facilities from 72.25 in 1981 to 
100 percent in 1991. During the seventh Five Year Plan an 
outlay of Rs. 2,935.64 crores under the state sector and Rs. 
30.11 crores under the central sector have been provided for 
urban water supply and sanitation. The decade targets are 
given below m table I. 
TABLE - 1 
Decade Target for Urban Water Supply 
Sector category As on As on Level of Service 
31-3-81 31-3-91 
Urban Water Supply 77% 100% Piped water supplies 
in all communities, 
where feasible; demand 
range 70-250 Ipcd. 
average 140 Ipcd. 
Standposts in fringe 
areas, if necessary at 
strategic locations, 
demand range 2 5-79 
Ipcd. average 4 0 
Ipcd. 
Source: Journal of the Indian Law Institute. Vol. 33. No. 4. 
Bhagwan Das Road. New Delhi. October-December, 1991. 
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In cities, the affluent sections of the population be 
provided with house connections and for the economically 
backward sections standposts may be provided at strategic 
points. The water supply to uncovered towns should receive 
higher priority. The rehabilitation of urban water supply 
systems should also receive special consideration. The towns 
are to be selected based on the criteria that they (i) 
already have piped water supply systems, (ii) have population 
less than One lakh (iii) represent various socio-economic, 
cultural and geophysical conditions; and (iv) are interested 
and financially viable, so that the schemes can be 
implemented expeditiously. 
Rural Water Supply Progreiiranes 
The rural water supply activities remained a part of 
the Integrated Rural Development Approach, until the third 
Five Year Plan (1961-66) where rural water supply was linked 
with other activities of rural development such as 
sanitation, health etc. The National Water Supply and 
Sanitation Programme was introduced in 1954. It was found 
during the mid-sixties that rural water supply schemes were 
implemented in the easily accessible villages only. 
Therefore, the government requested the states to identify 
problem villages. The Government of India assisted the 
states to establish special investigation divisions in the 
fourth Plan to carry out the identification of problem 
villages. The norm set was that the villages which has no 
source of safe-drinking water within a di'stance of 1.6 
[49] 
kilometers or with in a depth of 15 meters. Other problem 
villages are those where available water has excessive 
salinity, iron, fluoride or other toxic elements or where 
diseases like cholera, gineaworm etc. were endemic. 
<^" 
Having covered the problem villages, water supply 
facilities are proposes to be extended to villages as per 
liberalised norms, x.e., within a distance of 0.5 kilometei 
enhance present norms of water supply from 40 litres to 70 
litres per capita per day and provide one source (tube-well) 
with handpump or standposts) for a population of 150 against 
the existing norm of 250-300 persons. Priority to be accorded 
for coverage of scheduled caste/scheduled tribe habitations. 
Considering the magnitude of the problem and with a 
view to accelerating the pace of coverage of problem 
villages the central Government introduced the Accelerated 
Rural Water Supply Programme (ARWSP) 1972-73 to assist states 
and Union Territories with 100 percent grants-in-aid to 
implement the schemes in such villages. The programme 
continued in 1973-74 but with the introduction of Minimum 
Needs Programme (MNP) during the fifth plan it was with drawn 
but reintroduced in 1974-75. With the coverage of about 94 
thousand problem villages till the beginning of the sixth 
plan, about 2.31 lakhs remaining to be covered as on 1st 
April, 1980 when the water Decade Programme was launched. / 
The main focus of Decade Programme was on rural water 
supply. The highest priority had been given to these areas, 
[50] 
particularly in regard to the problem villages. After 40 
years of Independence, most of the villages in India still 
relied for their domestic water supply on a large number of 
contaminated traditional sources like open wells, etc. The 
decade targets are given below in table II: 
/ 
TABLE - 2 
Decade Target for Rural Water Supply 
Sector Category Coverage Level of Service 
As on 
31.3.81 
Target for 
31.3.91 
Rural Water 
Supply 
315 100- Piped water Supply 
supplies for 30 
percent of the 
population demand 
range 25-70 Ipcd. 
Average 25-70 Ipcd, 
average 40 Ipcd spot 
source supply for 70 
percent of the 
population in the form 
of dug or tube-wells 
with handpumps and/or 
powerpumps, average 
demand 40 Ipcd. 
Source: Journal of the Indian law Institute. Vol 33. No. 4 
Bhagwandas Road, New Delhi. October-December, 1991. 
Water supply maintenance in rural areas \J3iS handled 
mainly by state Public Health Engineering Departments or 
Panchayats. In a few cases local bodies like Zila Parishads 
or Block level samitis are also entrusted with this 
responsibility. Regarding piped water supply systems in thfe 
villages, the situation was usually much worsed. Panchayats 
[51] 
were functioning only where state governments and Union 
Territories were making adequate allocations for maintenance. 
In individual single point water supplies, either from dug 
wells, tube wells, spring or public standpost systems, there 
was no responsible institution to provide proper system 
maintenance. In August 1985 the subject of the rural water 
supply and sanitation was transferred from the Ministry of 
Urban Development to the Department of Rural Development, 
Ministry of Agriculture with the objective of faster 
development of the programmes. X' 
The National Drinking Water Mission was launched as 
one of the Five Societal Missions in 1986. For providing 
safe drinking water to the rural population, the Government 
of India continues to give top priority through ARWSP. At 
the commencement of the seventh plan 1.62 lakhs problem 
villages remained to be covered with safe drinking water 
facilities. 1.49 lakhs villages have been covered so far and 
13 thousand were left. 7 thousand villages are likely to 
spill over to the eighth plan. Also 55 Mini Mission 
Districts were identified to focus attention on some of tAe 
most difficult parts of the country. These are for; 
i. Control of brackishness; 
ii. Control of flurosis; 
iii. Removal of excess iron; 
iv. Guineaworm eradication; 
V. Scientific Source finding; / 
vi. Water quality Surveillance; ' 
[52] 
vii. Improvement of traditional method 
viii. Improvements of maintenance methods; and 
ix. Community involvements through panchayats. 
The following norms have been adopted for providing 
drinking water in identified problem villages,-
i. 40 litres of safe drinking water per capita 
per day for human beings. 
ii. 30 Ipcd. additionally for cattle in the 
desert districts, 
iii. One handpump or Standposts for every 250 
persons. 
iv. The water source should be located within 1.6 
kms. having a minimum depth of 15 mts. and 
within 100 meters elevation difference. 
The government has also decided from 1990-91 to charge 
a minimum of 25 percent of ARWSP funds for scheduled castes 
(SC) and 10 percent for drinking water supply to scheduled 
tribes (ST). It has been specified that the first source of 
drinking water has to be provided in SC/ST localities and at 
the time of formulating the schemes, coverage of SC/ST 
habitants should be given first preference and the highest 
priority to assure easy access to water supply facilities, y 
As far as investments are concerned, India spent 2.34 
percent of its total public sector outlay on rural drinking 
water sector in the sixth plan and 1.77 percent in the 
Seventh Plan. The table III sets out in actual terms 
[53] 
invesMTiPnts (by centre and states) in the Seventh Plan. 
TABLE - 3 
Actual Terms Investments in the Seventh Plan 
(By Centre & States) 
Period MNP ARWSP TOTAL 
(in crores of rupees) 
1985-86 412.89 297.43 710.32 
1986-87 470.37 322.13 792.50 
1987-88 505.85 385.99 891.84 
1988-89 537.62 437.86 975.48 
1989-90 540.11 462.71 1002.82 
10 percent of MNP and ARWSP funds are allowed for ^ 
operations and maintenance of rural water supply. 
Source: Journal of the Indian law Institute vol 33. No. 4 
October-December 1991, Bhagwandas Road, New Delhi. 
Table 3 reveals the amount India spent in the year 
1985-86 of its total public sector outlay on rural drinking 
water was,- Rs. 412.89 crores on Minimum Need Programme and 
Rs. 297.43 crores on Accelerated Rural Water Supply 
Programme, in 1986-87, Rs. 470.37 crores on MNP and 322.13 on 
ARWSP, in 1987-88, Rs. 505.85 crores on MNP and 385.99 crores 
on ARWSP in 1988-89, Rs. 537.62 crores on MNP and Rs. 437.66 
on ARWSP and on 1989-90, Rs. 540.11 crores on MNP and Rs. 
462.71 crores on ARWSP. The table also shows that the total 
investment are Rs.710.32 crores, Rs. 792.50 crores, Rs. 
891.84 crores respectively. The table also reveals that 10 
percent of MNP and ARWSP funds are allowed for operations and 
maintenance of rural water supply. 
[54] 
Rural water supply during plan periods: 
The problem of rural water supply has emerged as one 
of the pertinent problems at the present stage of economic 
development in India. The seriousness of the problem is 
realised from the disparities it has created between regions 
and often within the same region. Most of the villages in 
India are without adequate facilities of drinking water. 
Several rural water supply schemes have been taken up, in the 
main, under the programmes for community development, local 
development works and welfare of backward classes. They are 
supplemented by the National Water Supply and Sanitation 
Programme iNWSSP) introduced by the central government 
towards the end of 1954. This was mainly to deal with the 
provision of water supply to group of villages through works 
requiring a measure of technical skill in design and 
construction. Waterborne and other allied diseases are 
responsible for a large incidents of mortality and morbidity 
m the community which can be brought under control by 
protected water supply methods. ^ 
An attempt has been made here to evaluate the 
performance of water supply during plan periods. The first 
Fire Year Plan estimated at Rs. 24 crores for urban and rural 
water supply and sanitation. A sum of Rs. 6 crores was 
provided as grants towards rural water supply schemes. 
However, the schemes included in the first plan did not make 
satisfactory progress due to shortage of materials, 
inadequate mfrastructural facilities and lack of adequate 
[55] ^ 
public healtli engineering staff in the states to implement 
the schemes. Although public health engineering 
organisations were set up at the center and in several states 
most of these organisations were not adequately staffed. 
The second plan made a tentative provision of Rs. 28 
crores for rural water supply. This was much higher than the 
first plan outlay under Rural Water Supply Scheme. / 
A provision of about Rs. 67 crores was available in the 
third Five Year Plan for rural water supply. This includes 
Rs. 35 crores for the village water supply programmes. 
Further, a sum of about Rs. 16 crores under the plans of the 
states under the Community Development Programme and about 
Rs. 4 crores under the programme for the welfare of backward 
classes were made available. The manor part of the amount 
provided for the village water supply programmes are 
intended to be available for (a) backward areas, (b) areas 
not covered by CDP, (c) Pre-extension blocks, and (d) blocks 
which have completed their first and second stage in the CDP. 
The village water supply programme (VWSP) was introduced 
during this plan. It was intended primarily to deal with 
rural water supply at the village level. The VWSP was 
proposed to be undertaken at the block level through 
Panchayat Samitis and village Panchayats, and the funds 
being routed through the organisations at the Block Level. 
While executing the programme, emphasis was laid on providing 
water to areas which suffered from wear scarcity and salinity 
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and where water-borne diseases were endemic. 
After the third Five Year Plan there was a small break 
of three years in the planning period on account of shortage 
of financial resources and the satisfactory performance of 
the third Five Year Plan. This break of three years is known 
as the plan holiday in India. 
During the three successive annual plans, 478 schemes 
were undertaken at an estimated cost of Rs. 24 crores. The 
work done in 1961-69 added 6 thousand villages to those 
having piped water supply. Under CDP, local development 
works and welfare of backward classes, the construction and 
renovation of wells and installation of handpumps were 
estimated at Rs. 12 million. X 
The fourth plan outlay was estimated at Rs. 125 crores 
for rural water supply which meant for the areas of acute 
water scarcity. A massive operation was undertaken during 
the fourth plan for drinking water supply in rural areas. A 
provision of Rs. 3.5 crores was made in the central sector 
assistance from UNICEF in the shape of high speed drilling 
rigs for exploitation of ground water resources in hard and 
rocky areas. The provision of equipments were made available 
to states for implementing the programme. Besides, central 
assistance was provided to institutions for imparting 
training in public health engineering. Several a courses for 
water works were conducted by the Union Government. The 
training programme was proposed at an estimated cost of Rs. 
25 lakhs. ^ 
[57] 
At the commencement of fifth Five Year Plan, there was 
a provision to provide safe water supply in problem villages. 
At the end of the fourth Five Year Plan, it had been 
estimated that there were 1.13 lakhs of such villages. In 
the first three years of the plan, a provision of Rs. 201.10 
crores was made to cover 57.8 thousand villages. For the 
remaining two years, the allocation was made on the basis of 
providing safe water supply for the additional 53.9 thousand 
villages. In addition to this, the Minimum Needs Programme 
was introduced in the fifth plan. A sum of Rs. 180.14 crores 
157.87 crores was made available. However, the revised fifth 
plan shows a sum of Rs. 38.24 crores as total oujtlay under 
f 
the programme. 
During the sixth Five Year Plan, a massive programme 
for providing drinking water facilities in the rural areas 
was introduced under the Minimum Needs Programme. More than 
80 percent of the 2.31 lakhs village were identified as 
"problem villages" at the beginning of the sixth plan and 
were expected to be covered by the end of the sixth plan 
period .The remaining problem villages were proposed to be 
covered in the seventh plan. The criteria to identify a 
problem villages are as follow: 
(1) Villages which do not have an assured source of drinking 
water within a reasonable distance of 1.5 km. 
(2) Those in which diseases like cholera, guineaworm etc. are 
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fiidemic" and 
(^) Those wliere the available water han an excess of 
salinity, iron, fluorides and other toxic elements. 
The results achieved were truly impressive, as 1.92 
lakhs villages out of the total number of 2.31 lakhs 
identified problem villages, as well as 47 thsousand other 
villages were provided with water supply during the sixth 
plan provided for a substantial outlay on water supply and 
sanitation amounting to Rs. 3922.30 crores out of which Rs. 
3307.08 crores in the states sector and Rs. 614.22 crores in 
the central sector. Within the sector, high priority was 
accorded to the provision of drinking water to what were 
identified as problem villages, for this purpose on outlay of 
Rs. 2007.11 crores was provided out of which Rs. 1407.11 
crores in the states sector under Minimum Needs Programme and 
Rs. 600 crores in the central sector. The importance of this 
programme was enhanced when it was brought under the ^ revised 
20 point economic programme in 1982-83. ^ 
The seventh Five Year Plan, keeping with the objectives 
of the International Water Supply and Sanitation Decade 
(1981-90) was to provide adequate drinking water facilities 
for the entire population both in urban and in rural areas. 
With the increasing awareness of the vital importance of the 
provision of potable water to all citizens in the rural 
areas, rural water supply was included in the Minimum Needs 
Programme in the fifth Five Year Plan and in the revised 20 
point programme in the sixth plan. 
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In view of the resource constraint in the seventh plan, 
it was not desirable to go for expensive water supply 
services and therefore low cost methods were preferred. The 
rural water supply continues to be a part of the Minimum 
Needs Programme as well as the revised 2 0 point programme 
can be judged from the quantum jump in investment in this 
programme. There has been an increase in the central 
assistance. The seventh Five Year Plan was provided an 
outlay of Rs. 5522.47 crores, Rs. 5285.64 for the water 
supply and sanitation programme which comes to 3.62 percent 
of the total plan outlay. The emphasis was considerably 
greater in respect of rural water supply and an increased 
outlay or Rs. 3454.47 crores has been envisaged for this 
programme m the seventh plan. 
A little thought has been given in the seventh plan to 
redefine the problem villages on the basis of per capita 
norms for water supply for rural areas and the measures to be 
undertaken in each case. The seventh plan proposed to cover 
all those villages which do not have an assured source of 
water supply within a distance of 0.5 km. as against the 
present norms of water supply from 40 liters per capita per 
day to 70 Ipcd. It also ensures that the poorer section of 
the society especially the scheduled caste and scheduled 
tribes and landless agricultural labourers will avail the 
opportunity equally. y' 
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In order to tackle special problems of water supply, 
the seventh Five Year Plan introduced a new policy towards 
certain states and to hilly areas by providing special 
attention, it has been realised in the sixth plan that 
maintenance of the/assets created for water supply was 
neglected due to lack of funds and lack of suitable 
machinery. 
A corrective measure has been proposed in the seventh 
plan by providing 10 percent of the plan fund under Minimum 
Needs Programme for maintenance of the water supply system in 
rural areas. A new scheme was introduced to involve the 
voluntary organisations to implement plan programme thereby 
enlisting community participation in the execution and 
maintenance of water supply schemes in the rural areas for 
which a provision of Rs. 2.5 crores has been made. 
The problem of rural water supply has been given due 
attention and corrective measures have been taken since 
inception of the planning in India. Significant improvement 
has taken place m the plan outlay of the water programme 
starting from the first Five Year Plan. There has been an 
increase in investment on rural water supply especially in 
the sixth and seventh plans. The seventh plan targets to 
solve the problem of rural water supply in all the problem 
villages in the country was certainly a massive programme to 
living. 
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World Bank and UNICEF Prograsmes: 
Realizing the lack of fund in the Urban Water 
Supply/Water drainage Programme, other sources have been 
restored. The programme of improvement/extension in the 
water supply water drainage arrangement has been done with 
the help of World Bank. The improvement/extension of water 
supply system is also proposed with the help of HUDCO. 
According to the direction of the Rural Development 
Department, Ministry of Agriculture of the Government of 
India in the states unified water supply and environment 
cleaning project have been proposed with the financial 
support of the World Bank. The main purpose of the project 
was to provide the facilities of clean drinking water, to 
clean lavatory and water drainage so as to provide health to 
the public and to raise their living standard by educating 
and making them conscious about their participation in the 
programme. 
UNICEF has been providing assistance for deep well 
handpumps for rocky and hilly areas of the country. To make 
water supply schemes effective UNICEF also helps in 
organising training programmes for concerned officers and 
imparts knowledge regarding the maintenance of the schemes. 
Despite ,of/collaboration with various organisations 
such as the Uhited Nations Development Programme (UNDP), 
WHO, UNICEF, WORLD BANK and HUDCO, India has not fully 
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achieved its water supply targets. The availability of sate 
drinking water for all people is still a far cry. However, 
the notable achievements have been made in rural water 
supplies. 
Institutional Frame Work for Water Supply: 
In India water supply is recognised as a legitimate 
field of municipal enterprise. There are mainly four kinds 
of municipal bodies, viz, (i) city corporations; (ID 
municipalities; (iii) town areas; and (iv) notified areas. 
Municipal corporations, which are at the top, are 
supposed to be the most developed form of urban government. 
The municipalities cure next. Small and growing towns often 
have Town Area, Notified Area committees respectively. 
Though there are different corporation legislations for 
different states, corporation government structure throughout 
India is structurally uniform. 
In certain cases specialised agencies such as the 
local level agency Jal Sansthan in Uttar Pradesh or a State 
level agency like Karnataka Water Supply and Sewerage Board, 
handle the respective water supply network. A special agency 
the Calcutta Metropolitan Water and Sanitation Authority is 
set up in Calcutta. Tamil Nadu has established a State Level 
Board for water supply and sewerage. The idea was to set up 
an autonomous body to look after all aspects of water supply 
and sewerage. Legislations have been drafted which define in 
varying degrees the board's duties. Powers, responsibilities 
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and the conctitution. In De-lhi, water supply and sewage 
disposal are undertaken by the specialised undertaking of the 
Municipal Corporation of Delhi. 
It is one of the very important responsibilities to 
arrange and ensure safe and potable drinking water supply to 
the city dwellers. Although this is a complicated task, the 
same constitutes one of the basic infrastructure services. 
Preservation of public health in the city is also as 
engaging responsibility of the municipal chairman and all 
this requires huge finance, radical legislative measures and 
suitable administrative organisation and procedures, to 
follow the rapid pace of Urbanisation. 
Major problems pertaining to inadequate delivery of 
urban water supply in cities are attributed to financial 
inabilities of respective agencies to maintain water delivery 
at a reasonable level. The receipts on account of sale of 
water m Indian cities are fairly low compared to the non 
plan expenditure on water treatment and distribution. 
According to a study conducted by the National Institute of 
Urban Affairs (NIUA) for the Eighth Finance Commission, the 
prevailing levels of municipal water supply seem to be far 
below the smallest size of towns ranging from a population of 
five to 20 thousand people. It is also reported that the 
average per capita receipts from the sale of water are 
substantially lower than the existing level of municipal 
expenditure on the maintenance of water supply network. This 
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micTTiatch creates wide-ranging implications on the quality of 
water delivery in cities. If the municipalities find a ready 
excuse in the paucity of funds at the policy level, the 
question of operation and maintenance seldom receives the 
type of attention deserves. The record in respect of 
operation and maintenance of existing systems is dismal 
indeed. Official and non-official studies have revealed that 
water treatment plants and filter units, except in a precious 
few cases, were non-functional or defective and this was 
equally true of chlorinators. The job of replacement of 
water mains, which are normally as old as 90 years, is due in 
most cities particularly in core-city areas. However, as a 
result of lack of funds this work has not been done. These 
mains have got a lot of rust and fungus which has 
substantially reduced their carrying capacity ultimately 
leading to low pressure of supply. 
Another part of the preventive maintenance chat is job 
of leak detection not being attended properly. It is 
reported that 30 percent of Delhi's potable water supply -100 
million gallons a day - is wasted through leakage and 
pilferage. This high percentage of loss was despite the fact 
that the Delhi Water Supply and Sewage Disposal Undertaking 
had leak detection division equipped with sophisticated 
electronic devices. Yet another important part of routine 
maintenance that gets affected by the shortage of funds is 
the process of water treatment. In Agra as per the water 
conditions the type of treatment that is needed is hyper 
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chlorination. Howevei, m piactice nornirii chiorination is 
being done. This mismatch between expenditure and receipt on 
account of providing water supply seems to be a result of 
the following factors: 
(i) Water supply rates are very low. 
(ii) Recovery ratios are poor. 
(iii) Wastage of water and lack of discipline in water 
consumption, etc. 
Water supply rates in cities are determined by the 
respective state governments. In most cases like that of 
Haryana, Karnataka and other these rates remain the same for 
the entire state. In Uttar Pradesh, water rates vary from 
time to time. However, in all cases, the prevailing rates are 
abnormally low compared to the cost of production as well as 
distribution. Although, differential rates are applied for 
various consumers, a substantial variation does not exist. 
As per Delhi budget proposals for the year 1989-90, hotels, 
ice factories, cooling plants, cinemas and industries have to 
pay higher rates for use of filtered water. Offices, banks, 
hospitals, restaurants, eating places and shops have to pay 
Rs. 2.00 per kl. upto 50.00 kl. and Rs. 3.00 per kl. for 
additional consumption. On the other hand, the tariff on 
domestic consumption, which till date was being charged at 35 
paise per kl. for 25.00 kl. per months is now 35 paise and 
70 paise per kl. for additional consumption. Minimum flat 
charges would be Rs. 8.00 per month. 
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As in the case of other revenue components, the 
recovery ratio on account of sale of water also remains 
fairly low. This is mainly because of the apathetic attitude 
of our bureaucratic machinery and also because of the 
provision of free water supply to low income housing areas. 
Such as slums, squatters, etc, through public standpost. 
Lack of discipline in water consumption is another important 
factor in accounting for low level of receipts. Not only m 
the case of public standposts but also individual 
connections there is no discipline as far as water 
consumption is concerned. Two reasons exists for such 
wastage. First there is lack of public awareness about the 
whole question of supply of filtered water. Secondly, m 
most of the cases whereby the individual connections are 
provided for residential use-water supply is priced through a 
flat rate charges. Another tragic fact is that water meters 
wherever provided are not found in working condition to 
record the correct consumption. Hence, even those consumers 
having water meters are actually charges on flat rate basis 
Groiind Water: A Source of Water Supply: 
Among the corporation cities, a majority derive their 
raw water supply mainly, from the rivers running close by, 
supplemented in some cases by canal supply, tube-wells and 
bores. In urban conditions, advanced water treatment is 
generally feasible and therefore water sources of 
comparatively poor quality may be accepted. The increasing 
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demand of water for different purposes and at the same time, 
the limited available quantities make it obligatory to use 
even sewage water. It is estimated that the demand for 
drinking in Delhi is likely to cross 592 mgd. by 1995. The 
total supply at present is only 412 mgd. against the assessed 
demand of 472 mgd. Though 90 percent of the raw water is 
being tapped from surface sources and the remaining 10 
percent from ground sources through tubewells and rannery 
wells, it is still insufficient to fulfill the demands of 
all. 
About 85 percent of the rural water supply is based on 
ground water. In rural areas, the emphasis is to locate 
water sources requiring the simplest possible treatment or on 
treatment before consumption. Though groundwater is not 
always free from pollution, by locating and designing wells 
and bore-holes conveniently, it is still possible to locate 
water sources of such quality that do not require treatment. 
Due to increased demand for drinking water, there is 
increased exploitation of groundwater m the entire sub 
continent during the past four decades. Present policy is 
of adopting quick remedies like digging borewells whenever 
there is water scarcity. Monitoring of ground water ^  
availability being a more complex and expensive operation 
which is often neglected. 
In many regions, the hydrologic cycle is being 
distributed by the deforestation. The need to produce more 
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iood, fibre and sheJtt>i has caused many shedr; to undergo 
rapid land-use changes altering drastically its hydrologic 
characteristics. Efforts are being made in some villages to 
develop the rural economy on a water-shed basis. The 
strategy is to make consistent efforts to pre-locate water in 
the soil at various stages and then to utilise it wherever 
and whenever required by the adopting scientific methods. 
Water Supply for Irrigation: 
Water is a National Resource but it is a state subject 
and irrigation development is the responsibility of the 
states. This fact, however, should not stand in the way of 
forming a bold national policy of development of waters. It 
IS with this purpose in view that the National Water 
Development Agency with the Irrigation Ministers of the 
States as members was constituted. Its objective is to carry 
out survey, investigations and studies for the peninsular 
rivers development component of the National Water Plan. 
The Agency proposes to start with the Mahanadi m Orissa; and 
the river m the southern part of the peninsula would be 
taken up subsequently. Later on. Scheme will be implemented 
to link the Ganga and Mahanadi with Cauvery and other rivers. 
This development has been the latest addition to the 
administrative framework of irrigation management. Other 
salient features of this framework or system are at the 
central government level, the Ministry of Irrigation is 
responsible for overseeing the irrigation development of the 
nation. Its technical arms are the Central Water Commission 
[69] 
and Natioiuil Water Resources Development Council who are 
concerned in helping the ministry and the Planning Commission 
in developing the irrigation components of the Five Year 
Plans; they also scrutinise and approve the technical 
feasibility of the states medium and major irrigation 
projects, assist the central government and the states in 
negotiating for loans from international organisation for 
irrigation projects, prepare the National Water Plan for 
irrigation network development and try to bring about 
settlements in inter-state river water disputes. 
The organisational arrangement for the construction, 
operation and maintenance of irrigation projects differ from 
one State to another. In most states, however, project 
design provides for the construction of all works, down co 
outlets, main water drains and water courses. The farmers 
have to construct their field channels and drains. 
Generally, the irrigation departments seems to be not 
directly responsible for the development of irrigation 
command areas which are left to be done by other state level 
departments, such as, Agriculture, Soil Conservation and 
Revenue. 
A chief Engineer is the operational head of the 
irrigation department in each state looking after the 
construction of major and medium irrigation projects. There 
are several divisions in a state and each division is under 
an additional chief Engineer, who is rested with both the 
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construction and maintenance ol projects on a zonal basis. 
He is assisted by superintending engineers under whom are the 
investigation and planning wings of the major and medium 
irrigation works. They are supported by executive engineers, 
assistant executive engineers, assistant engineers and field 
level workers. The design of major and medium works is 
supervised by a central design directorate of the irrigation 
department. Besides this department, most states have a 
Command Area Development Authority (CADA) manned by personnel 
from irrigation, agriculture and statistics departments. 
CADA functions to improve the on-form water use management 
aspects of irrigation development. In addition, there are 
groundwater development boards in some states. Minor 
irrigation programmes are vested with the agricultural 
departments of the states. Besides this the research 
institutes carry out the work or analysing soil, concrete 
etc. Notwithstanding, this clearcut separate line of agency 
responsibility, there is a growing' awareness in recent times 
among the administrators, professionals and farmers that for 
higher agricultural output, ways have to be found to 
increase the efficiency and productivity of irrigation water 
at the farm level. 
This is the crucial issue when one discusses irrigation 
management in our country. The key questions involved are: 
(1) Creation of potential; / 
(2) Utilisation of irrigation potential created; / 
(3) Capability for paying its own way. 
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'A) Its contribution to oveiall national development. 
Officaal data on irrigation indicate that the potent 3 ri 
created so far benefits 54 percent of the irrigatable land in 
the country and the utilisation of even this potential. Thf 
irrigation potential created, however, during our plans have 
increased threefold. The total area irrigated in the 
country which stood at 22.6 million hac. before the advent of 
planning m 1951 has been rising steadily and was 61.4 
million hac^,^ As_jth^ national water development plan has been 
implement-^ fully, the official sources expect that the 
potential would go up to nearly 150 million hac.^^y_jthe--erid 
of the century and this might involve an outlay of Rs. 50 
thousand crores. Asia has the largest chunk under irrigation 
at 31.3 percent of the arable area. 
India has 24 percent of its area under irrigation. On 
the basis of the source of irrigation, the coverage of the 
potential in India m the last few years a r ^ a s fo^llows. 
TABLE - 4 
The Coverage of Irrigation Potential in India 
Sources of Irrigation Percent 
(a) Canals 40 
(b) Wells 43 
(c) Tanks 10 
(d) Other sources 7 
Source: Kurukshetra, September 1984. Publication Division 
Patiala House, New Delhi. 
[72] 
An important point to be noted in this respect is the 
regional variation. The southern states command 57 percent 
of the area under tanks, which in the north is nil, in the 
Central, Eastern and Western regions it is 16.6 percent, 18.3 
percent; and 7.8 percent respectively. Tank irrigation is 
the cheapest, and rural electrification has boosted the 
energisation of wells. If the number of pumpsets per 
thousand hectares of cropped area is an index of the extent 
of their use the statewise data are as follows: 
TABLE - 5 
Statewise Data of Pumpsets (per '000' hac. of cropped area) 
Name of State No. of pump sets per thousand 
hectares of cropped area 
(a) Tamil Nadu ill 
'•hi Punjab 3 6 
(c) Haryana 33 
(d) Maharashtra 27 
(e) Karnataka 2 5 
if) Andhra Pradesh 2 5 
(g) Kerala 22 
Source: Kurukshetra, Septemper 1984. Publication Division 
Patiala House, New Delhi. 
y 
Other states fall below the all India average of 21. 
The shortcoming and failures on the irrigation potential 
side, have been reiterated off and on in many a workshop and 
seminar. The centre's stock explanation has always been that 
the cost of escalation, the inadequacy of funds and the 
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taking up by each state more projects for execution than can 
be managed realistically have occasioned delays and 
disappointments. 
This section can best be concluded by mentioning about 
the great potential of water as an input for agricultural 
production. It is reckoned as "a hectare of land brought 
under the plough yields 0.9 metric tonnes of cereal, with 
irrigation it goes upto 3.5 and with addition of a tonne of 
furtiliser nutrients, it reaches the level of 9 to 13 metric 
tonnes" Efficiency of irrigation in Asia is illustrated by 
the fact that 0.045 hectares of paddy land in Japan yield 
enough rice to provide a diet of 2,500 calories per person 
per year but for the same diet O.l hectare is rejgtiired in USA 
and 0.3 in India. 
The second crucial area is the utilisation of the 
potential created. To make the existing irrigation system of 
major and medium projects effective and rewarding the 
sinequa-non requirements are: 
(i) Construction of field channels and provision 
of drainage ,-
(ii) Minimising seepage losses; and 
(iii) Command area development, to offer 
economic cropping pattern. 
Till now the professional personnel employed in the 
irrigation ministry and respective state level irrigation 
departments, who are trained primarily in civil engineering 
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liavp only been concerned with ihe water delivery system abov 
the canal outlets. Delivery of water at the watercour:,' 
level and its eventual use in farmer's fields has been 
considered the farmers responsibility. These users have the 
approval of Ministry of agriculture and the state level 
agriculture departments and supported through research m the 
agriculture universities, institutes and by cadres of 
extension personnel. At the farmer's level of contact, 
however, such extensions assistance has been almost totally 
on a single item basis e.g. plant protection, improved seed 
varieties, fertilisers, pesticides, credit and subsidy etc. 
There is, ac present, no overall extension component packaged 
as on farm water management advice. This package, besides 
the items mentioned, should also contain formation of field 
channels, provisions of adequate drainage, removal of 
salinity. minimising of seepage losses through sealing of 
field channels, annual maintenance works to keep the tanks 
and canals productive and flood control measure. (For the 
last mentioned item, the centre had provided Rs. 1045 crores 
in the sixth plan as against an expenditure of Rs. 976 crores 
in all the earlier plans put together. The centre has 
recently noted with concern that some of the states were 
making reduced allocations of flood control works and had not 
provided adequate funds even for maintenance of existing 
works). 
The Command Area Development Programme was introduced 
in 1974. Since then CADAs have covered 76 projects and 15 
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million hectares have been irrigated. However, much remains 
to be done in an accelerated fashion before the effectiveness 
of this programme can be felt by the farmer. A serious 
weakness here is the failure to develop the acute sufficiency 
in advance through the laying of canals. In the sixth plan 
matching grants and loans are provided to the states for 
construction of channels to cover 12 lakhs hac. under CADA. 
The CADA, must provide the most economical cropping pattern 
which should be demonstrated to convince the farmers. The 
incomplete package given to the farmer does not help him to 
increase the fertiliser efficiency, this is manifested from 
the fact that the cereal yields in the assured areas of 
irrigation steadily remain around one tonne per hectare and 
cropping intensity below 1.5 If cereal production does not 
attain a level of three tonnes per hectare, it is most 
uneconomical, the cost of food continues to be high and 
beyond the purchasing capacity of the rural poor. 
A review made by the Planning Commission found that the 
utilisation of irrigation potential was poor and the pace of 
exploitation of the vast ground-water potential in some 
states (Uttar Pradesh and West Bengal) very slow. It is 
hoped that the National Development Plan would ensure optimum / 
use of available water as it aims at increasing irrigation 
potential by 35 million hac. and development of 40000 MW of 
power besides affording flood protection and drainage. The 
centre also recommends to the states the adoption of 
alternative sources of energy in irrigation such as solar 
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pumps and wind mills. Some states including Bihar, Gujarat, 
Madhya Pradesh, Punjab, Tripura and West Bengal had made 
beginning in this direction. / 
Siumnary: 
It may be summarised from the foregoing discussion that 
water is basic necessacity for any living thing. It is sad 
commentary that m spite of 46 years of freedom, there are 
still many villages in India where people have to take water 
from the same source where domestic animals also drink water 
as there is no safe drinking water facility m such villages. 
The Indian villages suffer either from water scarcity or from 
salinity of water. It has been estimated that people of 
more than one lakh villages m this country are suffering 
from scarcity of drinKing water as the exploitable water 
resources m tne rural areas are limited. It is said that 
human survival ends within three minutes without air, within 
three days without water and within thirty days without food. 
The potable water has neither remained as nature's gifts nor 
a purely private product, but as a quasi-public goods. To a 
large extent, it has become the responsibility of the 
government to supply the safe drinking water as a public 
service to the majority of the community. 
It is found that even where water is available in rural 
India, it is often brackish and not potable. Many parts of 
the country particularly Assam, Manipur, Imphal __ and some 
parts of West Bengal and Kerala have ground v water soiirofes 
k 
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containing excess iron. At many places surface water also 
has iron usually in dissolved state. Such water has 
particular musty colour and is muddy. Epidemiological 
studies have provided that the entric diseases are water-
borne . 
The importance of providing safe drinking water was 
fully recognised in the Fifth Five Year Plan, which included 
provision of safe drinking water for villages in its Minimum 
Needs Programme. The process of planning of MNP consists of: 
(a) Study of water resources position and water supply 
scheme, (b) assessment of the existing water supply 
condition. (c) identification of problem villages, (d) 
estimation of water requirements and (ei implimentation and 
monitoring of water supply projects. 
The amount of water present of the earth (140 crores 
cubic meters) as three-fourth of the earth is covered with 
water. 97% of the water present on earth is salty and the 
fresh water account for only 3% of which 2% lies available 
in the arctic, antartic and glacier regions. Thus only 1% 
of the earth's water is maintaining the human race. Out of 
this 80% is consumed for food production. 
It is an undeniable fact that the most important use of 
water related to health and welfare of the people is for 
drinking purpose. Estimates made in this regard reveal that 
water use may be of the order of 540 cu. km. Out of this 
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470 cu. km is for irrigation nnd a 70 cu km toi other uses 
including domestic use which is 16.7 cu km. Still there are 
places in India where water is more precious than milk. In 
some villages people have to walk several kilometers for 
sweet water. In Rajasthan Beawara city is supplied with 
drinking water only once in 72 hrs. 
Urban areas are mucn oetter placed as generally tap 
water is being supplied therein by the municipal authorities. 
Urban life would not be possible without some kind of 
organised water supply. It is a matter of survival, not 
development. During International Water Decade, India has 
certainly made many efforts to solve the water supply problem 
and to provide safe drinkmq water to the 100% urban 
population. 
The rural water supply activities remained a part of 
the Integrated Rural Development Approach, until the Third 
Five Year Plan (1961-66) where rural water supply was linked 
with otner activities of rural development such as 
sanitation, health etc. The National Water Supply and 
Sanitation Programme was introduced in 1954. It was found 
during mid-sixties that rural water supply schemes were 
implemented in the easily accessible villages only. 
Therefore, the government requested to states to identify 
problem villages. The government of India assisted the 
states to establish special investigation divisions in the 
Fourth plan to carry out identification of problem villages. 
The norm was set that the villages which have no source of 
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i^ afe drinking water within a distance of 1.6 kilometers or 
within a depth of 15 meters. Other problem villages are those 
where available water has excessive salinity, irony fluoride 
or other elements or where diseases like cholera, guinea 
worm, etc. were endemic. After covering problem villages, 
water supply facilities are proposed to be extended to 
villages as per liberalised norms, i.e. within a distance of 
0.5 kilometer enhance present norms of water supply from 40 
liters to 70 liters per capita per day and provide one source 
(tubewell with handpump or Standposts) for a population of 
150 against the existing norms of 250-300 persons. For the 
coverage of problem villages the central government 
introduced the Accelerated Rural Water Supply Programme 
(1972-73) with the objective to assist states and Union 
Territories with 100% grants-in-aid to implement the schemes 
in such villages. But with the introduction of MNP during 
Fifth Plan it was withdrawn and reintroduced in 1974-75. The 
NDWM was launched as one of the five societal mission in 
1986 for providing safe drinking water to the villages. 
Realizing the lack of fund in the urban water 
supply/water drainage programme, other sources are restored. 
The programme of improvement/extension in the water 
supply/water drainage arrangement has been done with the help 
of Word Bank. The UNICEF has been providing assistance for 
deep well handpumps for rocky and hilly areas of the 
country. 
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The first Five Year Plan estimated at Rs.24 crores for 
urban and rural water supply & sanitation. A sum of Rs.6 
crores was provided as grants forwards rural water supply 
schemes. The second plan made a tentative provision of Rs.28 
crores for rural water supply, which was much higher than 
first plan a provision of about Rs.67 crores was available in 
the third Five Year Plan. The fourth plan outlay was 
estimated at Rs.l25 crores for rural water supply which for 
the areas of acute water scarcity. A massive operation was 
undertaken during the fourth plan for drinking water supply 
in rural areas. In the fifth plan the Minimum Needs 
Programme was introduced. A sum of Rs. 180.14 crores was 
made available. During the sixth plan ,a massive programme 
for providing drinking water facilities in the rural areas 
was introduced under the Minimum Needs Programme. More then 
80% of the total 2.31 lakhs villages were identified as 
problem villages at the beginning of the sixth plan and were 
expected to be covered by the end of sixth plan period. The 
seventh five year plan,keeping with the objectives of the 
International Water Supply and Sanitation Decade (1981-90) 
was to provide adequate drinking water facilities for the 
entire population both in urban and in rural areas. 
In collaboration with various organisations such as 
WHO, UNICEF and World Bank, etc, many activities have been 
initiated and many programmes formulated but the availability 
of safe drinking water to all people is still a far cry. It 
may be due to shortage of materials, obsolete machines, 
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inadequate infrastructure and lake of people participation 
etc. 
Official data on irrigation indicate that the 
potential created so for benefits 54% of the irrigatable 
land in the country and utilisation of even this potential. 
The total area irrigated in the country which stand at 22.6 
million hac. As the National Water Development Plan has been 
implemented only it is expected that potential would go up 
to 150 hac. by the end of this century. 
[82] 
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Watei supply systemn in their most comprehensive sense 
include all of the water resources, all of its water 
requirements, and the complex interrelationships among 
resources and requirements. With the increase in population 
and pace of economic activity as demands for water increases, 
it becomes imperative to plan optimum water resource 
development for the nation. It is a common practice to 
consider the total resources and requirements of entire river 
basins and of the lands adjoining river basins in planning. 
The present chapter deals principally with water supply 
systems, which include run off water balances and 
distribution of earth's water, quality and protection of 
water, water sources, water demands, supply of water and 
future water consumption. 
The world's water resources include the entire range of 
natural water that occur on the Earth, regardless of their 
state (i.e., vapour, liquid, or solid). Of these the 
resources that are most available for use are the water of 
the oceans, rivers, and lakes,- other available water 
resources include groundwater and deep sub surface water and 
glaciers and permanent snow fields. 
Water is the most universal solvent on the Earth. Its 
ability to dissolve mineral salts ensures that vegetation and 
micro-organisation will have a source assimilatable nutrients 
without which complex life on Earth would be impossible. The 
question of the origin or source of water in rivers and 
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beneath the earth's surface has received attention ever since 
the naturalist "Georges Louis Leclere Buffon" first 
expressed the idea of a global moisture cycle and in 1744 
attempted to determine the magnitude of run off from the 
rivers on the earth. He thought that world river run off 
amounted to 2.3 lakhs cubic kilometers (55 thousand miles) 
and value that is about six or seven times greater than the 
currently accepted figure. During the past 200 years many 
scientists have devoted their attention to this problem and 
/ 
estimated of world run off ranging from 36.5 thousand to 41.5 
thousand cubic kilometers (8.8 thousand to 10 thousand cubic-
miles) have been provided. 
Global Water Balance and Distribution: 
The unity of natural waters is most clearly manifested 
in the cycling of water in the atmosphere, hydrosphere, 
Lithosphere system. The water cycle in nature is the 
principal mechanism ensuring a relatively stable distribution 
of water between the land, the ocean, and the atmosphere. 
The principal factor governing the cycle is solar activity 
which effects the thermal regime of the entire Earth and the 
general circulation of the atmosphere. The water cycle also 
is governed to an equal or perhaps even greater degree, 
however, by processes that take place in the ocean and on the 
land. Evaporation from land and ocean surfaces is an example 
of such processes but, in general, the water cycle reflects 
the relationship between the heat and water balances of land 
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and sea. The tota] balance of free water on the Earth has 
probably been constant since pre-catnbrian time (more than 5.7 
thousand years ago). This constancy was first expressed by 
Aristotle in his meteorologica and has been supported by the 
computations of several scientists. The individual water 
balances of the land and ocean is another matter, however, 
stability of water distribution between the ocean and land 
holds only when there is an equality of the additions and 
losses of water on both the land and sea areas. This 
requires a stable overall water cycle but the later is, 
infact dynamic. During different geological epochs and 
during historical time equality in the water balance between 
land and sea has been impaired; changes in sea level and 
concomitant changes in the relative areas of land and sea 
are among several results. The basic cause is climatic 
change, particularly during the last 25 lakhs years, which 
has coincided with several major advances and retreats of ice 
sheets and glaciers. 
Quality and Protection of Water Resources: 
The quantity of natural water cannot be examined in 
isolation from its quality. The principal types of water 
contamination are: 
(1) Basin contamination (erosional products, poisonous 
chemicals washed from fields and roads, and salts washed 
from the soil during irrigation etc.) 
(2) Channel contamination (as a result of the discharge of 
organic and inorganic compounds from communal water 
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supply systems and mduRf rial enterprises, waste products 
dumped by ships, and leaching of salts from river 
bottoms) . - • *^ 
(3) Thermal contamination, arising as a result of waste water 
from thermal power stations and water with a high 
temperature discharged by industrial enterprises (this 
ever-increasing type of contamination causes a reduction 
in the oxygen content of water, having a negative effect 
on the development of fishing and also causing the 
development of algae, thus leading to deterioration of 
water quality). 
(4) Hydrobiological contamination, caused by a number of 
factors- the formation of shallow waters from the 
regulation of runoff by reservoirs and their over growth 
by abundant vegetation and the discharge of organic 
compounds having a residual decomposition product 
(nitrogen, phosphorus, carbon) ,- and 
(5) Contamination from the increased use of chemicals in 
agriculture, as well as the development of irrigated 
agriculture (herbicides, insecticides, fungicides, etc.), 
these will on an ever-increasing scale, enter rivers and 
ground water. The quality of water from different 
sources varies widely, precipitation absorbs gases from 
the atmosphere and removes particles from the air. As 
precipitation strikes the ground it becomes surface 
water runoff or enters the ground. The surface water 
flows into larger and larger channels, ponds, lakes and 
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rivers until comv. of. it reachef; the sea. In its course, 
surface water picks up organic materials, including 
bacteria, as well as minerals, salts and other soluble 
substances. Water in lakes and swamps may acquire 
odours, taste and colour from decaying vegetation, algae 
and other organic matters. 
Water that enters the ground passes through earth 
containing organic and mineral matter, and it may absorb 
minerals and exchange gases. Oxygen usually is lost and 
carbon dioxide acquired. Hydrogen sulfide and methane may be 
absorbed, carbonates, sulfates and chlorides, iron, 
manganese, and fluorides may be acquired. The disease 
organisms are most commonly transmitted to water supplies by 
fecal contaminantion. The most common water-borne diseases 
are; typhoid fever, bacillary dysentary and cholera. Water 
also is known to carry other specific diseases and is 
suspected of carrying some of the less well understood viral 
diseases. Pollution of water supplies by radioactive 
materials has recently become an increasing cause of 
concern. Some radioactivity is present naturally, but the 
industrial use of radioactive materials has increased the 
probability that these substances will put into water 
supplies in increasing amounts. Radioactive substances emit 
alpha, beta, and gama radiation, all of which can be 
injurious. Other constituents and characteristics that can 
make water unacceptable include total-solids content, colour, 
turbidity, off taste or odour, iron, manganese, copper, zinc, 
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calcium, magnesium, sulfates of magnesium, and sodium, 
chloride and hydrogen-ion concentration, phenolic substances, 
chlorinated hydrocarbons, alkylbenzene sulfonates, and other 
wastes that are not readily degradable. 
Most of the countries have standard set up for 
evaluation of drinking water and these include 
unobjectionable colour and taste with unnoticeable aroma and 
low turbidity as well as low bacterial content with the 
chemical characteristics which have been listed in table-6. 
TABLE - 6 
Desirable Chemical Characteristics of Drinking Water 
Constituent Maximum Permissible level 
(P Pm! 
Lead, Pb 0.1 
Fluoride, F 1.5 
Arsenic, As 0.05 
Selenium, Sc 0.05 
Hexavalent Chromium, Cr 0.05 
Copper, Cu 3.0 
Iron, Fe-Manganese, Mn 0.3 
Magnesium, Mg 125 
Zmc. Zn 15 
Chloride, CI 250 
Sulfate, S04 250 
Phenol 0.001 
Total permitted solids 1000.00 
Source: Ground water, Robert Bowen, Applied Science 
Publishers Ltd. London, 1980. 
The natural water contains various types of living 
organisms. Some organisms are born in water and remain in it 
due to their natural habits. Some organisms are introduced 
in the water by man during disposal of sewage etc. in water. 
Some of the living organisms such as Bacteria, Viruses and 
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protozoa are infectious to humans and are responsible for the 
serious outbreak of fatal water-borne diseases. Algae and 
other organisms related to plankton are mainly responsible 
for tastes and odours in water and sometimes render the water 
unfit for humans and cause sudden death of cattle and fish. 
For drinkable water it is necessary that it must be free from 
bacteria. 
Position of Water Resources on the Earth: 
The total amount of water on the earth is fixed and has 
a volume of some 32.6 crores cubic miles of this, it is 
estimated that 97.2 percent occurs in oceans and island, seas, 
2.2 percent m ice caps and glaciers, and 0.6 percent is 
liquid fresh water. Most of the liquid fresh water occurs as 
ground water, as shown in table-7: 
TABLE - 7 
Distribution of Liquid Fresh Water 
Location Cubic Million Percent 
Miles acre-feet 
Groundwater 2,000,000 6,760,000 97.74 
Lake water 30,000 101,500 1.47 
Surface Soil Water 16,000 54,000 0.78 
River and steam water 300 1,000 00.01 
Total 2,046,300 6,916,500 100.00 
Source: The New Encyclopaedia, 19th volume, 15th edition 
1982, William Benton publishers U.S.A. 
Terrestrial water is in continuous circulations. Great 
quantities evaporate from the ocean and land surfaces each 
year. The water vapour is held temporarily in the earth's 
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atmosphere until it returns to the earth as precipitation. 
Much of it falls directly back into the oceans, but about 800 
billions acre-feet of water annually falls back into the 
continental land masses in the form of rain or snow. Most of 
the precipitation goes into ground water storage or re-
evaporates from the land surface; about 160 billions arrf--
feet enter the world's river systems each year. This 
presents 4.6 acre-feet of water per year for each of the 
slightly more than 35 billions people on earth or 4 thousand 
gallons per day, an amount far in excess of present per 
capita requirements. 
Over all average water supply figures can be misleading 
because of the great regional imbalance of water supplies and 
wide variation in stream flow and precipitation. Despite the 
known abundance of water on the earth, man is almost 
continually faces with shortages because the water is net 
available at the times and places where it is needed. Many 
of the world's rivers discharge a large part of their runoff 
as flood flows that cannot be use economically or conserved. 
Populations have grown and regions have been developed where 
readily usable water supplies were inadequate. On the other 
hand, the Amazon River discharges one-sixth of the world's 
river flow to the oceans from a very thinly populated 
watershed. Much of the world's ground water occurs either an 
great depths or in sparsely populated areas, both conditions 
that preclude economic development. Water sources may be 
classified as either surface water or ground water. Surface 
[93] 
water includes rainwater collected from structures or 
prepared catchments and water from rivers, natural lakes, 
storage reservoirs, and oceans. Ground water sources include 
natural springs, shallow wells, deep and artesian wells and 
horizontal galleries and wells. Of these sources, rainwater, 
water from ground water sources are least used as major water 
sources for large modern cities. The desalting of sea water 
and highly mineralized water, however, is being increasingly-
developed, as it the re-use of waste waters. 
Both surface water and ground water sources are used 
for community water supplies. There is a strong tendency for 
large municipalities to seek surface-water sources, but 
ground water leads itself more readily to smaller community 
water-supply development. ^ 
Water Demand Management: 
In addition to domestic needs, urban water-supply 
systems must meet public requirements for fire protection, 
irrigation of parks, and waste removal and industrial 
requirements, chiefly for cooling. In the united states 
water requirements average about 100 gallons per capita per 
day in residential communities and about 150 gallons per 
capita per day in industrial communities. The 150 gallons 
rate consists of domestic use, 50 gallons,- industrial use, 65 
gallons; public use 10 gallons; waste, 25 gallons. These 
rates are averages, subject to wide variation in different 
location; extreme rates may range from 35 to 500 gallons per 
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capita per day. Water requirements in England and Europe are 
substantially below those in the United States and in less 
developed countries may be as low as five gallons per capita 
per day. 
These rates reflect withdrawals by the water-supply 
systems. Seventy percent or more of the water withdrawn by 
an urban water supply system returns as stream flow or to 
ground water drainage. The water that does not return in 
this manner is said to have been used consumptively, largely 
through evaporation and transpiration. 
Demand for public water supplies fluctuates seasonally, 
daily and hourly. High water demands occurs in the summer, 
for example, when water is used for irrigating lawns and for 
air conditioning and refrigeration. Household and industrial 
activities vary widely during different days of the week, 
and these variations are reflected in variations in water 
demand. Hourly uses commonly produce peak requirements 
during the day. The monthly, daily, and hourly variations in 
demand are relatively greater in small water supply systems 
than in large systems. They may also vary widely among 
cities because of differences in climate and industrial 
requirements. 
In India while designing the water supply schemes of 
the town, it seems necessary to determine the total yearly 
demand as well as monthly demand variations in the demand 
rates. But as there are so many factors involved in demand 
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of water, it is not possible to accurately determine the 
actual demand. Certain empirical formula and thump rules 
are employed in determining the water demands which is very 
near to actual demand. There are various types of demands of 
a city or town, which have been discussed below. 
(1) Domestic Water Demand: It includes the quantity of 
water required in the houses for drinking, bathing, cooking, 
washing etc. The quantity of water required for domestic use 
mainly depends on the habits, social status, climatic 
conditions and customs of the people. In India on an 
average the domestic consumption of water under normal 
conditions is about 135 liters/day/capita. In developed 
countries this figure may be high as 350 liters/day/capita. 
The increase in water consumption in developed countries is 
mainly due to use of air coolers, airconditioners, 
maintenance of lawns, automatic household appliances such as 
home laundries, disc washers etc. The details of the 
domestic water consumption in India are as follows: 
TABLE - 8 
Average Domestic Water Demand for City 
No. Purpose Quantity 
1. Drinking 5 liters 
2. Cooking 5 liters 
3. Bathing 55 liters 
4. Cloths washing 20 liters 
5. Utensils washing 10 liters 
6. House washing 10 liters 
7. Flushing of latrines etc. 30 liters 
Total 135 liters/day/capita 
Source: Water Supply Engineering, Khanna Publishers, 2. B, 
Nath Market, Nai Sarak, Delhi. Jan. 1992. 
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(2) Commercial and Industrial Demands: 
Commercial buildings and commercial centers include 
office buildings, warehouses, stores, hotels, shopping 
centers, health centers. Schools, temples, cinema houses, 
railway and bus stations etc. The water demands of 
commercial and public places may be upto 45 liters/day/per 
capita. The table 9 gives the water demand for buildings 
other than residence. 
TABLE - 9 
Water Requirements for P\iblic Buildings 
(other than residences) 
S.No. Type of Building Consumption Ipcd. 
litres 
1 Factories• 
(a) where bathrooms required 45 
CO be provided. 
(b) where no bathrooms are 30 
required to be provided. 
2. Hospitals (including laundry) 
per bed 
(a) No. of beds not exceeding 100 340 
(b) No. of beds exceeding 100 450 
3. Nurse's homes and medical 135 
quarters 
4. Hostels 135 
5. Offices 45 
6. Restaurants (Per Seat) 70 
7. Hotel (Per bed) 180 
8. Cinema Concert halls and 15 
theatres (Per seat) 
9. Schools: 
(a) Day schools 45 
(b) Boarding schools 135 
10. Garden, sports grounds 3.5 (p.sq.m) 
11. Animals/Vehicles 45 
Source: Water Supply Engineering. Khanna publishers 2/B. 
Nath Market, Nai Sarak. Delhi. Jan, 1992. 
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(3) Fire Demand: 
Fires generally break in thickly populated localities 
and the industrial area, and cause serious damages of 
properties and sometimes lives of the people are lost. Fire 
may take place due to faulty electric wires by short-
circuiting, fire catching materials, explosions, bad 
intention of criminal. People or any other unforeseen 
mishappenings. If fires are not properly controlled and 
extinguished in minimum possible times they lead to serious 
damages and may burn the localities. 
All the big cities have full fire fighting squads. As 
during fire-breakdowns large quantity of water is required 
for throwing it over the fire to extinguish it, therefore 
provision is made in the water work to supply sufficient 
quantity of water or keep as reserve in the water mains for 
this purpose. In the cities fire-hydrants are provided on 
the water mains at 100 to 150 m. apart. Fire brigade men 
immediately connect these fire-hydrants with their engines 
and start throwing water at very high rate on the fire. 
/ / 
(4) Demand for Public Use: 
Quantity of water required for public utility purposes 
such as for washing and sprinkling on roads, cleaning of 
sewers, watering of public parks, gardens, public fountains 
etc. comes under public demand. To meet the water demand for 
public use, provision of 5% of the total consumption is made 
while designing the water works for a city. The requirements 
of water for public use can be seen in table-10. 
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TABLE-10 
Water Requirements for Public Purpose 
S.No. Purpose Water requirements 
1. Public parks 1.4 Litres/m^/day 
2. Street washing 1-1.5 Litres/m^/day 
3. Sewer cleaning 4.5 Litres/head/day 
Source: Water Supply Engineering. Khanna Publishers, 2-B, 
Nath Market, Nai Sarak Delhi. Jan. 1992. 
Consumption of water for live stock can also be been in 
table-11 which is given below: 
TABLE - 11 
Water Requirements for Live Stock 
S.No. Live stock Water requirements 
m litres/animal/day 
68.25 
18.20 
0.09 
13.60 
45.50 
13.60 
Source: Water Supply Engineering. Khanna Publishers, 2-B, 
Nath Market, Nai Sarak Delhi. Jan, 1992. 
Water requirements for irrigation purposes in town can 
be seen in table-l2. 
1. 
2. 
3. 
4. 
5. 
6. 
Cows 
Hogs 
Chickens 
Goats 
Horses 
Sheep 
[99] 
S.No. 
TABLE - 12 
Water Requirements for Irrigation Purposes 
Purpose Water requirements 
1 
2 
3 
Public parks 
Private gardens 
Roadside trees 
16850 Litres/hectare/day 
16850 Litres/hectare/day 
28150 Litres/Km/day 
Source: Water Supply Engineering. Khanna Publishers, 2-B, 
Nath Market, Nai Sarak Delhi. Jan, 1992. 
(5) Compensate Losses Demand: 
All the water which goes in the distribution pipes does 
not reach the consumers. Some portion of this is wasted in 
the pipelines due to defective pipe-joints, cracked and 
broken pipes, faulty valves and fittings. Sometimes 
consumers keep open their taps or public taps even when they 
are not using the water and allow continuous wastage of 
water. In some way, some quantity of water is lost due to 
unauthorized and illegal connections. While estimating the 
total requirement of water allowances for these losses are 
made. Generally allowances of 15% of the total quantity of 
water is made for losses, thefts and wastage of water. / 
(6) Per Capita Demand: 
The per capita Demand of the water depends on various 
factors and will be according to the living standard of the 
public and the number and type of industries, number and type 
of the commercial places etc. For an average Indian town, 
the requirement of water in various uses have been shown in 
table-13. 
/ 
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TABLE - 13 
Water Requirements for a Town (in varried purposes) 
s. 
1. 
2. 
3. 
4. 
No. Purpose 
Domestic use 
Industrial use 
Public use 
Fire Demand 
Losses, wastage and 
thefts 
Litres/Capita/Day 
135 
40 
25 
15 
55 
Total 270 Litres/Capita/Day 
Source: Water Supply Engineering. Khanna Publishers, 2-B, 
Nath Market, Nai Sarak Delhi. Jan, 1992. 
Total quantity of water required by the town per day 
shall be 270 multiplied with the total population in 
litres/day 
Demand o£^  water for Rural Areas: 
The requirements of water have been fixed by the 
government of India for the rural masses is 40 
litres/per capita/per day, or one hand pumps can be made 
available for the use of every 250-300 persons. And piped 
water supply will be made available to only those places 
where hand pumps are not successful and water is not suitable 
from chemical point of view. 
Management of Water Supply: 
It is known fact that water is required for any 
living. There are various purpose for which it is required. 
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without water human cannot survive. Everybody has to arrange 
water. Modern cities with growing populations apd increasing 
water requirements often face difficult wate^^supply problem. 
Works are planned, financed, designed, and constructed in 
time to meet rising water demands. In contrast with the 
frequently complex water systems of large cities, rural 
water-supply systems are very simple. Rural water-supply 
systems usually serve small populations. Groundwater sources 
are widely available and frequently utilized. 
For supplying the water to the community through tapes 
or individual house connections the first work is the 
preparation of the water supply project. While planning the 
water supply project, care is taken to insure that it should 
be economical and efficient scheme meeting the present as 
well as future requirements for a considerable time. 
During preparation of water supply projects following 
factors are considered. 
ll) Population: 
Factors affecting the future increase in the population 
are studied and taken into account while determining the 
future population for the design work. 
(2) Per capita requirement: 
The per capita demand of water are determined by taking 
into account the various factors. In India normally 200 
litres per capita per day water quantity is sufficient. 
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(3) Public places, parks, institutions etc.: 
Water is required for the development of parks, fire-
fighting and to many other purposes at public places during 
preparation of water supply project a provision of 50 litres 
per capita per day on average population are usually taken. 
(4) Industries: 
The water requirement of the existing industries as 
well as future industries are thoroughly determined and 
provision made in the project accordingly. 
(5) Existing water supply: 
For the places where the project is being made for the 
water supply scheme, the details of collection, conveyance, 
treatment and distribution of water are studied. The spare 
capacity of the existing water works are also utilized. 
(6) Source of water: 
Detailed survey of the various sources of water 
available in the vicinity of the area are made. Survey of 
the existing sources are also made whether they are 
sufficient to meet the requirements of the future or not. In 
case present source of water is well, which cannot cater to 
the future needs, alternative water sources are considered. 
If the flow in the available river is less, the provision of 
water storage by constructing impounded reservoir are also 
considered. If the river bed is sandy, collection of water 
through infiltration galleries are also considered. 
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(7) Conveyance of water: 
Conveyance of water from source to the water treatment 
units, depends the relative levels of the two points. It may 
flow directly under gravity, if source is at higher 
elevation, it is required to be pumped. In case the pumping 
is to be worked out. the rising mains are designed for 30 
years future population. 
(8) Quality of water: 
The analysis of the row water are made to know the 
various impurities present in it, and for deciding the 
treatment of water. 
(9) Treatment works: 
The various sizes and number of treatment units in the 
water-works are depend on the quality and quantity of raw 
water and the desired standards of water. The units of 
purification works are normally designed for 10 years future 
population with provision for future expansion. 
(10) Pxjinping units for treated water: 
The pump-house is designed keeping in view the 30 years 
future population demand of water. Number of pumps are 
installed in the pump-house for meeting the present water 
pumping requirement, with provision of 50% stand-by pumps for 
emergency. Additional pumps are installed as and when 
required. 
(11) Over head reservoir: 
The entire area are divided into different zones and a 
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reservoir is divided for each zone. The height of the 
reservoir is kept such that it can supply the water to the 
height storey at the required pressure. As far as possible 
the location of the reservoirs at the hieghest point of the 
locality. 
(12) Distribution system: 
The distribution system is designed according to the 
master plan of the area keeping in view the future 
development. The designing of the main is done on 2-3 times 
the average daily flow. The design of the pipes are taken 
into account for the fire demand also. 
(13) Costs of water: 
Water has been popularly viewed as a nearly free 
commodity Which it is not. It is a cheap commodity 
considering the extensive conveyances and complex processing 
involved in delivering the product to the consumers. The 
cost of the water supply systems varies with the distance 
from and the characteristics of the water source, 
construction conditions, the size of the works, and the 
characteristics of the community to be served. It is 
considered by the scheme that cost of water supply must be 
economical and water is to be supplied at cheapest cost. 
Future Projections of Water Consumption: 
In order to evaluate the development of water 
consumption in the future, the long range prospects of 
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economic development and the quantitative increase of 
population of the world must be known. According to United 
Nations experts, by the year 2000 the world population will 
be 600 crores more than 50 percent of which will live in 
cities. Supplying the population of the world in the year 
2000 will require a considerable quantity of drinking water 
and the intensive development of all branches of the economy 
obviously, the branches of the economy involve the 
consumption of water in different quantities and different 
quality requirements. The scale of this consumption at the 
present time is greater,- for example, in order to produce one 
liter of petroleum it is necessary to consume ten litres of 
water; m producing one can of vegetables the requirement is 
40 litres; for producing one kilogram of paper, 100 litres 
are required; for one ton of woolen cloth, 600 litres; for a 
ton of dry cement, 4500 litres; for a ton of steel, the 
requirement is 20,000 litres. In particular, much water is 
required for the production of some new types of articles; 
for example, for producing a ton of dacron the water 
requirement is 4,200 cubic metres, for rayon it is 2000 cubic 
metres and for kapron fibre it is 5,600 cubic metres. 
Irrigation of the land has equally high water requirements. 
At present a great runoff is lost without any possibility of 
recovery (about 4 percent of the total). 
Determining the total water requirements for the 
Earth's population in the year 2000 involves considerable/' 
difficulties. An extremely approximate estimate of the total 
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quantity its multiple use for electric power and 
transportation) in the year 2000 is given in table-14. 
The quantity of water consumed in the dilution of 
industrial and communal water has been estimated by experts 
at 9,000 cubic kilometers (2,000 cubic miles) per year, 
assuming a four fold dilution of these waters by pure water 
and assuming a preliminary purification of the waste water. 
The assumed volume of pure water for dilution of contaminated 
water is undoubtedly considerably understandable. 
TABLE - 14 
Estimated World Water Requirements for the year 2000 
(in cubic km per year) 
Water consumption Earth Total Non-returnable 
Water consumption in irrigation 7,000 4,800 
Water supply for population 600 100 
Water supply of industry 1,700 170 
Other types of water consumption 400 400 
Total 9,700 5,470 
Source: The New Encyclopaedia 19th Volume. 15th edition 1982, 
William Benton Publishers U.S.A. 
The table 14 shows that in the year 2000 about one 
fourth of all annually renewing waters on the globe will be 
expanded by man. Naturally, with such a great consumption of 
water and as a result of its non-uniform spatial and temporal 
distribution, there is need in the immediate future for work 
on an unprecedented scale for the regulation of runoff and 
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for the shifting of river waters into arid regions. The 
considerable non returnable use of river water compliqates 
the problem of supplying water to hydroelectric power 
stations and maintaining the depths in nevigable rivers and 
canals. The water problem is becoming particularly acute 
because the need for water is increasing several times more 
rapidly than the growth of population. In the 21st century, 
when the world population will reach on 2000 crores in the 
opinion of United Nations experts, the water consumption will 
increase by several times in comparison with the year 2000 
and will be close to magnitude of the annual total runoff 
from the surface of the entire Earth. 
Naturally, the water consumption estimates presented 
here are only very approximate. The main reason for this is 
the approximate nature of computed data on the growth of 
population, the rates of development of irrigation and 
industry the approximate nature of the assumed consumption 
standards, and finally, the underestimate or exaggeration of 
water contamination. It is quite possible that the 
consumption of pure fresh water is somewhat exaggerated. 
With an increase in the use of water resource and restriction 
of the latter, methods will undoubtedly be sought for 
bringing about a reduction in water consumption per unit of 
industrial and agricultural production. There will also be a 
considerable improvement and acceleration in the technology 
for purification of contaminated waters and their repeated 
utilization in industry. Some industrial branches will 
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intensify their use of saline water and freshning of sea 
water and mineralized ground-water will take place on an 
ever-increasing scale. 
Despite the possible computation errors, however, these 
computed data must nevertheless be regarded as close to the 
correct values for the period of the next 20 to 40 years, 
that is, until the years 2000 - 25. 
Summary: 
It may be summarised from the foregoing discussion that 
with the increase in population and pace of economic activity 
as demand for water increases, it becomes imperative to plan 
optimum water resources development for the nation. It is a 
common practice to consider the total resources and 
requirements of the entire river basins and of the land 
adjoining river basins in planning. 
Water is a most solvent on the earth. Its ability to 
dissolve mineral salts ensures that vegetation and micro-
organisms will have a source assimilatable nutrients. 
Without which complex life on earth would be impossible. 
"Georges-Louis Leclere Buffon" first expressed the idea of a 
global moisture cycle and in 1744 attempted to determine the 
magnitude of runoff from the rivers on the earth. He thought 
that world river runoff amounted to 230000 cubic kilometers 
(55000 Cu miles) and value that is about six or seven times 
greater than currently accepted figure. During the past 200 
years many scientist have devoted their attention to this 
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problem and estimated of world runoff ranging from 36,500 to 
41,500 Cu kms (8,500 to 10000 cubic miles) have been 
provided. 
The unity of natural water is most clearly manifested 
in the cycling of water in the atmosphere-hydrosphere-
lithosphere systems. The water cycle in nature is the // 
principal mechanism ensuring a relatively stable distribution 
of water between the land, the ocean, and the atmosphere. 
The water cycle reflects the relationship between the heat 
and water balances of land and sea. The individual water 
balances of the land and ocean is another matter, however, 
stability of water distribution between the ocean and land 
holds duly when there is an equality of the additions and 
losses of water on both the land and sea areas. The 
Principal types of contamination of water are: basin 
contamination, channel contamination, thermal contamination, 
hydrobiological contamination and contamination from the 
increased use of chemicals in agriculture as well as the 
development of irrigated agriculture. The diseased organisms 
are most commonly transmitted to water supplies by fecal 
contamination. The most common water borne diseases are: 
typhoid fever, bacillary, dysentery and cholera. Most of the 
countries have standard set up for evaluation of drinking 
water and these include unobjectionable colour and taste with 
unnoticeable arose and low bacteria content with the 
chemical charateristics. The total amount of water on the 
earth is fixed and has a volume of some 32.6 crores cubic 
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miles of this, it is estimated that 97.2 percent occurs in 
oceans and island seas, 2.2 percent in ice caps and glaciers, 
and 0.6 percent is liquids fresh water. Most of the liquids 
fresh water occurs as groundwater. Both surface water and 
groundwater are used for community water supplies. There is 
a strong tendency for large municipalities to seek surface 
water sources, but ground water leads itself more readily to 
smaller Community water supply development. Demand for 
public water supplies fluctuates seasonally, daily and 
hourly. High water demands occur in the summer, for example, 
when water is used for irrigating lowers and for air-
conditioning and refrigeration. 
In India while designing the water supply schemes of 
the town, it seems necessary to determine the total yearly 
demand as well as monthly demand variations in the demand 
rates. There are various types of demands of a city, which 
are : domestic water demand; an average domestic consumption 
of water in India is 135 litres/per capita/per day. 
commercial and industrial demand: the water demands for this 
purpose may be 45 litres/per capita/per day. Fire demand: in 
the cities fire-hydrants are provided on the water mains at 
100 to 150m. apart and the demands such as demand for public 
use, compensate losses demand, and per capita demand. The 
requirement of water have been fixed by the government of 
India for rural masses is 40 litres/per capita/ per day. In 
order to evaluate the development of water consumption in the 
future, the long range prospects of economic development and 
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the quantitative increase of population of the world must be 
known. The United Nations experts opined that in the 21st 
century, when the world population will reach 2,000 crores 
the water consumption will increase by several times in 
comparison with the current years. For supplying the water 
to the community through tapes or individual house 
connections, the first step is the preparation of the water 
supply project. During preparation of the water supply 
project various factors are considered. The main factors are 
population, per capita requirement, water source, existing 
water supply condition, conveyance and quality of water, 
treatment of works, distribution system and the cost of 
// 
water. 
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1. History of Aligarh District: 
The district Aligarh Comprises the northern-east 
portion of the Agra Division and lies in the upper Ganga 
Yamuna doab. It extends from 27°29'N. Lat to 28°,11' N. Lat. 
and 77° 29' E long to 78° 38'E long. To the north the 
boundary is purely conventional and touches the district 
Bulandshahr; on the north-east the Ganga separates it from 
the district Badaun; on the east and south-east lies the 
district Etah; on the south-west lies the district Mathura,-
and on the west it is separated from Haryana by the river 
Yamuna. The greatest length of the district is about 120 Km. 
from the Yamuna to the Ganga near the northern border and the 
maximum breadth from north to south is some 72 Km. 
The district is named after its headquarters town 
Aligarh which itself received this name from the celebrated 
fort of Aligarh originally built in 1524 by Mohammad Khan, 
the governor of Koal under the Lodies. It was rebuilt in 
1717 by Sabit Khan, a Turkaman governor during the reigns of 
Farrukh Siyar and Mohammad Shah, and its name was changed to 
Sabitarh. In 1757 it was taken by the Jats and was named 
Ramgarh. It received its present appellation of Aligarh in 
the time of Afrasyab Khan, who succeeded Safdar Jung, the 
Nawab Vizir of Avadh, in 1782 as Amir-ul-Umra. 
2. Area and Population of the District: 
According to the Central Statistical Organisation the 
district covered 5,030 sq. k.m. and stood 27th in the state 
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in respect of area. According to the census of 1991 the 
district has a population of 32,96,000, the rural population 
being 24,67,000 and the urban 8,29,000. It stands 12th in 
the state in respect of population. 
The district is divided, into six subdivisions, namely 
Koil, Khair, Iglas, Hathras, Atrauli and Sikandra Rao, each 
comprising a single tahsil bearing the same name. Tahsil 
Koal is bounded on the north by district Bulandshaher, on the 
west by tahsil Khair and Iglas, on the south by tahsil Iglas, 
Hathras and Sikandra Rao and on the east by tahsil Atrauli 
and Sikandra Rao. It has an area of 917.9 sq km. and a 
population of 480672. There are 340 inhabited and 17 
uninhabited villages and the town Aligarh in the tahsil. 
Tahsil Khair is bounded on the north by district 
Bulandshaher, on the east by tahsil Koil, on the south by 
tahsil Iglas and on the tahsil Koil, on the west by the 
Haryana state. The tahsil has an area of 1040.4 sq. km. and 
a population of 448412 and has 2 78 inhabited and 5 
uninhabited villages. 
Tahsil Iglas is bounded on the north by tahsil Khair, 
and Aligarh, on the east by tahsil Hathras and on the south 
and west by district Mathura. It has an area of 552.2 sq. 
km. and a population of 265581 and possesses 189 inhabited 
villages. 
Tahsil Hathras is bounded on the north by tahsil Koal, 
on the east by tahsil Sikandra Rao, on the south by district 
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Etah and Mathura and on the west tahsil Iglas. The area of 
the tahsil is 755.2 sq km. and the population 421643. There 
are 365 inhabited and 13 uninhabited villages and the towns 
of Hathras, Sasni and Mursan in the tahsil. 
Tahsil Atrauli comprises the tract between the Ganga 
(which separates it from district Badaun) and the left bank 
of the Kali Nadi. The latter river forms the boundary on the 
west and south separating Atrauli from tahsil Aligarh and 
Sikandra Rao, while to the north lies district Bulandshaher 
and to the east district Etah. It has an area of 891.5 sq. 
km. and a population of 493163; 298 There are inhabited and 
11 uninhabited villages and the town of Atrauli in the 
tahsil. 
Tahsil Sikandra Rao is bounded on the north by tahsil 
Atrauli, which is separated from it by the Kali Nadi, on the 
east and south by district Etah, on the west by tahsil 
Hathras and on the north west by Tahsil Aligarh. Its area is 
872.8 sq. km. and population 358013. There are 247 inhabited 
and 6 uninhabited villages and the town of Sikandra Rao in 
the tahsil. 
3. Topography: The district lying in the upper Ganga-Yamuna 
doab is a plain of remarkable fertility. It slopes gently 
from north to south and south-east. The surface is varied by 
several depressions, formed by the river valleys and natural 
drainage lines, while the elevations consist merely of slight 
ridges of sand. The most prominent of these ridges are to be 
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found in tahsil Khair to the north-west, where there are 
three irregular lines running from north to south. The first 
follows the boundary between pragana Tappal and Chandous, 
the second may be seen along the right bank of the Karwan, 
and the third which is more interrupted and less defined than 
others lies some kilometers in the east. These ridges are 
continued through the upper portion of tahsil Iglas and two 
of them enter pragana Mursan of tahsil Hathras. In places 
they throw off transverse spurs which reduce gradually into 
the level surface of the plain. To the west of Aligarh these 
are two parallel lines of high sandy ground running north and 
south; but elsewhere they are not of such length or extent as 
to need special mention. 
The configuration of the ground is very similar to that 
of the doab. From the Ganga Khadar the level rises sharply 
to the high sandy upland which is flanked by the old high 
bank of the Ganga. From the high bank the level descends, 
inland gradually to a depression drained by the Nim and 
Chhoiya, beyond which it again rises to the bank of the Kali 
Nadi. Along the right bank of the Kali is a sandy belt, 
rising from the low and narrow Khadar of that stream and this 
is followed by a fertile belt of Loam soil, which gradually 
sinks into the broad central depression. The latter traverses 
the entire district in a south-easterly direction roughly 
parallel to the course of the Ganga. Entering the north of 
tahsil Aligarh it passes through that tahsil into Sikandra 
Rao, occupying practically all but the south-western corner 
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of the tahsil and eventually passing into the Etah district 
This tract is characterised by clay soil, imperfect natural 
drainage and numerous lakes in which the surface water 
collects without finding an adequate outlet. In consequence 
of the resultant saturation the tract is marred by frequent 
stretches of barrenusar and the exudation of salt in the form 
of reh. Beyond this depression the surface rises once more 
into a level plain of lighter but richer soil, assuming a 
sandy character in the west of the district. In the north-
west the general characteristics of the doab are maintained, 
loam alternating with clay in the depressions and with 
lighter ground on the banks of the few drainage channels, 
till finally there comes the high cliff of the Yamuna, from 
where the level drops to the Khadar of that river. The 
western part of the district presents somewhat remarkable 
features, for tahsil Iglas and part of tahsil Hathras contain 
a sandy tract of a very homogeneous type, in which there are 
practically no depression, while the only variations in the 
general level are those foirmed by the minute valley of the 
Karwan. 
4. River System and Water Resources: The district is not 
traversed by any river, the Ganga merely touches it in the 
north-east, while the Yamuna flows along its western boundary 
for a short distance. The other streams running through the 
district are; the Kali and Isan, the tributaries of the 
Ganga, the Nim, the tributary of the Kali, and the Rind, the 
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Senger, the Karwan and the Patwaha, the tributaries of the 
Yamuna. 
4.1. Ganqa The river merely touches the district and 
its immediate effect is small, since it receives to 
tributaries and directly drains only the narrow belt of 
Khadar and a small portion of the uplands from which the 
surface water is carried down by a few ravines of little 
magnitude. The deem stream forms the boundary between this 
district and Badaun. In former days the river was constantly 
changing from side to side within the limits of its bed; but 
after the construction of the Narora dam in district 
Bulandshahr these changes have been reduced considerably. 
From Sankra a subsidiary and almost abandoned channel known 
as the Burhganga, flows through the khadar between the 
present stream and the high bank: but it is of no importance 
save for the injury apt to be caused by its changes to the 
lands in its vicinity m times of floods, since the bed is 
practically dry except m rains. 
4.2. Kali Nadi: This is the only tributary of the 
Ganga which traverses through the district. It rises in 
district Muzaffarnagar an passing through district Meerut, 
Ghaziabad and Bulandshahr enters this district on the 
northern border. It then flows south-east and forming the 
western and southern boundary of tahsil Atrauli which 
separates it from tahsils Aligarh and Sikandra Rao it passes 
into district Etah near village Barhari. The river, which is 
of perennial nature, receives the surplus water of the Ganga 
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canal Occasionally, it rises in flood doing much damage to 
the Khadar along its course, which after a series of wet 
seasons becomes saturated and takes many years to recover. 
Its water is used to some extent for irrigation only in the 
Khadar and tarai. The only tributary of the Kali Nadi in the 
district is the Kathia, a small drainage channel, which has 
its origin in the depression to the south-east of Atrauli and 
falls into the river just above Hidramai. 
4.3. Nim: This river rises in district Bulandshahr 
and after entering tahsil Atrauli at Chakhathal flows in a 
south-easterly direction through the eastern part of the 
tahsil, past the villages of Bijauli, Bhikampur and Gangiri. 
At Ramamai, it is joined on its right bank by a small 
drainage channel called by the generic name of Chhoiya, which 
has its source to the north of Atrauli, close to the district 
border, and during the rain carries off a good deal of flood 
water from the low ground in its vicinity. The Nim almost 
invariably carries some water, and is utilised for irrigation 
purpose. It has a sandy bed with slopping banks and on 
either side has a small strip of tarai, especially in its 
southern reaches, It joins the Kali Nadi a short distance 
beyond Barhari within the borders of Etah district. 
4.4. Isan.- This stream is a tributary of the Ganga 
but only by courtesy can it be styled a river of this 
district. It has its origin in several shallow depressions 
to the east of Sikandra Rao, in the villages of Iklalpur 
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Kheria and Bargawan. It then flows m a south easterly 
direction into district Etah, between the Grand Trunk Road 
and the Kanpur branch canal. 
4.5. Yamuna: This river first touches the district 
about 3km. north-west of Gharbaro in the north-western part 
of tahsil Khair and runs southwards separating this district 
from that of Gurgaon in the Haryana state. It leaves the 
district after a course of some 20 km. about 3 km. south of 
Antasani in tahsil Khair. The river, like the Ganga, affects 
only the strip of Khadar lying below the old bank. Its 
variations are very much less extensive than those of the 
Ganga for the actual stream has a well-defined bank, which is 
topped only in years of heavy floods. 
4.6. Rind: It rises in the low lands between the 
Kanpur and Etawah branches of the Ganga canal, its 
principal feeder being a depression at Sahaoli, a short 
distance south from Nanau. There are several other 
contributory depressions, notably that of Ladhawa, between 
Akrabad and Gopi, which discharge their overflow into the 
Rmd or the Ratwa, as it is called in this part of its 
course. The stream at times causes much injury to the lands 
in its vicinity, which have in many places shown signs of 
saturation, hardly a village near the river being free from 
reh. The Rind throughout its course in this district flows 
almost midway between the two lines of canal, and passes into 
district Etah at the village of Ismailpur. It joins the 
Yamuna in district Fatehpur. 
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4.7. Sengar: This stream, the tributary of the Yamuna 
has its source in the broad central depression, and like most 
of the rivers of the doab, is at first a mere disconnected 
chain of mud holes, gradually becoming more frequent till 
they form a continuous channel. It rises from the Adhawan 
lake to the south of Panehti on the Grand Trunk Road. The 
stream is strengthened by a large drain called the Lehtoi 
which starts near the village of Barauli in the north of the 
district running southwards and collecting all the drainage 
from the numerous lakes and depressions to the west and south 
of Harduaganj. From Adhawan the Sengar flows almost south-
wards through the southeast corner of tahsil Aligarh, and 
then after traversing the west of pragana Akrabad for a few 
km. leaves that pragana at Barhad and enters Hathras, 
continuing in the same direction till it quits the district 
at Nurpur. Its banks are sloping and in most places the 
Sengar received the overflow from the Sahaoli depression, but 
the construction of the Etawah branch has entirely shut off 
that source of supply. 
4.8. Cauda: The central portions of tahsils Aligarh 
and Hathras are drained by a channel which may be regarded as 
wholly artificial and goes by the name of the Cauda nullah or 
the the Aligarh drainage cut. It starts near Khurja in 
district Bulandshahr and flows southwards through pragana 
Koil to the west of district Aligarh, subsequently continuing 
past Sasni and Hathras into district Mathura, where it 
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discharges into the Karwan. In the upper part of its course 
it follows a natural line of drainage as far as possible, but 
south of Aligarh it is merely an excavated drain. 
4.9. Karwan: This stream also known as the Karon is a 
natural water course which rises in southerly direction 
through tahsil Sadabad of district Mathura to join the Yamuna 
at Shahdara close to the city of Agra. It forms the arterial 
drainage line for the west of districts Bulandshahr and 
Aligarh. In tahsil Khair it has a broad basin with a good 
deal of low ground on either side of the stream, but further 
south is the sandy tract of tahsil Iglas the channel is 
narrow through well defined. 
4.10. Patwaha; It is a small drainage channel between 
the Karwan and the Yamuna, which has its origin in district 
Meerut. At first it is a mere series of depressions and 
swamps, Its progress being interrupted in places by 
undulations in the surface as also by canals and artificial 
drains. Before leaving Bulandshahr, however, it assumes a 
defined channel and there after it increases in size fill it 
meets the Yamuna at Nohjhil in district Mathura. In tahsil 
Khair it is known as Patwaya and its course runs almost 
direct from Moron on the north to Salpur on the south. The 
stream is reinforced by two minor drainage channels. 
5. Lakes: There are broad tracts of low lands especially 
in tahsils Aligarh and Sikandra Rao. In this part of the 
district natural depressions are numerous but there are no 
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permanent lakes. Lakes increase in number and extend from 
the northern border of the district to southwards, the chief 
in tahsil Aligarh being those of Gursikaran. Ikri and 
Adhawan of which the last is also the original source of the 
Sengar. In Pargana Akrabad the largest lakes are at Ladhawa, 
Sahadi, and Gopi, while in Sikandra Rao there is the 
extensive group of depressions to the south and east of 
Sikandra Rao itself, another group comprises the broad lakes 
of Hasayan. Bakayan, Nagla Sheikha and Jao, and several 
detached Lakes in different parts of the pargana, notably at 
Bhisi and Mau chirail. Tahsil Atrauli has none of any size 
excepting that near Dadon, through there are several shallow 
lakes in the depressions to the south-east of Atrauli. 
There are no lakes in Iglas and very few m Hathras, while 
Khair is similarly devoid of Lakes save in the extreme 
north-east corner, which belongs to the central depression 
and contains the large lakes of Ogar and Morehna. 
6. Climate: The climate of the district is characterised by 
a hot summer, pleasant winter and general dryness except in 
the monsoon season. The cold season from about middle of 
November to early March is followed by the hot season which 
lasts till about the middle of June. The south-west monsoon 
season is from the Middle of June to about the third week of 
September. The period from the last week of September to the 
middle of November may be formed the post monsoon season. / 
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6.1. Rainfall: Records of rainfall during the last few 
years are available concerning to seven stations of the 
district, namely, Aligarh, Khair, Atrauli, Iglas, Hathras, 
Sikandra Rao and Banpur, The average annual or the normal 
rainfall in the district is 647.3 mm. The rainfall of the 
district increases from the south-west towards the north-east 
and varies from 604.5 mm. at Hathras to 724.9 mm. at Iglas. 
About 87 percent of the annual rainfall is received during 
the south-west monsoon months from June to September. July 
and August are the two maximum rainfall months. 
6.2. Temperature: There is a meteorological 
observatory in the district at Aligarh and the records of 
this observatory may be taken as fairly representative of the 
conditions prevalent in the district in general. Both day 
and night temperatures decrease rapidly from about the middle 
of November. January is the coldest month with the mean 
daily maximum temperature at 21.7''C and the mean daily 
minimum at 7.6°C. In association with cold waves in the wake 
of passing western disturbances the minimum temperature 
occasionally drops down to about the freezing point of water 
and thus frost also occurs. After February temperature 
increases rapidly till May which is the hottest month with 
the mean daily maximum temperature at 41.3"'C and the mean 
daily minimum 26.5°C. Nights are warmer in June than in May. 
In the summer season dust-ladden scorching westerly wind? 
blow often and the heat is intense. Day temperature 
sometimes reaches over 47"C. Afternoon thunder showers which 
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occur on some days bring welcome relief though only 
temporarily. with the onset of the monsoon in the district 
by about the third week of June day temperature increases 
appreciably. However nights continue to be as warm as during 
summer. Even during the south-west monsoon season day 
temperature becomes high during breaks in the rains and with 
the increased moisture in the air, the weather is often 
uncomfortable. After the withdrawal of the monsoon by about 
the third weak of September there is a slight increase in the 
day temperature and nights become progressively cooler. 
6.3. Humidity: Except during the south-west monsoon 
season when the humidity is high, the air is generally dry 
over the district. The driest part of the year is the summer 
season with relative humidities less than 25 percent in the 
afternoon. 
6.4. Cloudiness: In the monsoon season skies are 
generally heavily clouded and overcast on some days. During 
the rest of the years skies are mostly clear or lightly 
clouded. However for short spells of a day or two during the 
cold season, in association with passing western 
disturbances, skies become cloudy. 
6.5. Winds: Winds are generally light with a slight 
increase in force during the summer and early part of the 
monsoon season. During the period from October to April the' 
winds blow mostly from directions between north and west, 
south-easterlies appear in May. During the monsoon season 
winds are predominantly from the south-east and east. 
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6.6. Special Weather Phenomena: During the monsoon 
season the depressions originating in the Bay of Bengal which 
move in a westerly or north-westerly direction across the 
central parts of the country affect the weather over the 
district causing widespread heavy rains. During the cold 
season passing western disturbances affect weather and a few 
thunder storms occur. In the summer months the district 
experiences dust-storms and thunderstorms. Thunderstorms 
also occur during the monsoon season. Fog occurs occasionally 
during the cold season. 
/' 
7. Irrigation: The district enjoys exceptionally good 
irrigation facilities. Even before the introduction of 
canals, the natural advantages of the tract were fan greater 
than in many parts of doab. The introduction and the 
subsequent extension of the canal supply has benefited the 
tracts immensely. The frequency of waterings given to the 
fields depends on varying circumstances, such as the nature 
of the season, the ability and energy of the cultivators and 
the character of the soil. As a rule the district enjoys a 
copious and well distributed rainfall during the monsoon and 
some precipitation may be expected even during the winter. / 
Wells and Tubewells have been the most important source of 
irrigation in the district since early times. With regard to 
wells, the question of water level is of the highest 
importance. Generally speaking the irrigation potential of 
the wells in the district is satisfactory. As in the case 
[129] 
through out the doab, the water level is highest in the 
central tract, on or near the watershed, where subsoil is 
firm and stable, and lowest on or in the vicinity of the 
high bank of the great rivers, where too the subsoil is 
usually loose and sandy, rendering the contruction of wells 
difficult and expensive. 
In spite of the great extension of the canal system, 
wells and tubewells still form the chief source of 
irrigation. It is through these tubewells and wells that the 
crops get regular water supply. Thus while the construction 
of the new canals has not been without effect, the area 
watered from wells has actually increased. Wells and 
tubewells constitute an important and reliable source of 
irrigation in the district. The ratio of the area irrigated 
by the Tubewells to the total area varies greatly in 
different tracts. In Sikandra Rao tahsil, almost the whole' 
of area is commanded by canal whereas. Aligarh, Khair and 
Atrauli tahsil possess only a fair amount of canal 
irrigation. In Hathras and Iglas tahsils almost the whole of 
the area is commanded by the tubewells. the demarcation 
between canal-irrigated and Tubewells-irrigated tracts is 
somewhat misleading, for the two overlap to a considerable 
extent and even in parts which enjoy an abundant supply of 
water from canals, wells and tubewells are always to be seen. 
8. Analysis and Interpretation: The available data 
regarding rural water supply services of Aligarh district 
have been table, analysed and interpreted as under: 
y 
[130] 
TABLE - 15 
Rural Piped Water Supply in Aligarh District till 1993 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
Name of the 
Scheme 
Gomage 
Jertauli 
Malav 
Baj audha 
Saathini 
Harontha 
Gorai 
Bardoari 
Mahao 
Ehan 
Dhantauli 
Gonda 
Bhainya 
Jatwar 
Gursaina 
Matroi 
Sheikhupur 
Haj ipur 
Raipur 
Total 
Year of 
Commencement 
1985-86 
1984-85 
1984-85 
1984-85 
1984-85 
1984-85 
1984-85 
1985-86 
1984-85 
1984-85 
1989-90 
1989-90 
1989-90 
1989-90 
1989-90 
1989-90 
1989-90 
1989-90 
1989-90 
benefited 
Population 
15824 
12984 
19711 
22104 
10176 
15454 
20934 
12263 
11328 
9364 
9323 
9435 
6664 
8258 
5884 
5351 
8048 
10123 
11931 
225159 
Water Supply 
(@ 40 Ipcd.) 
litre in ^ 000' 
634.1 
519.3 
788.4 
884.2 
407.0 
618.2 
837.4 
490.5 
453.1 
374.5 
373.0 
377.5 
268.5 
330.3 
235.4 
214.0 
321.9 
404.9 
476.8 ^ 
9079.0 
Source: Annual Report of U.P. Jal Nigam Aligarh Officer of 
the Executive Engineer, Railway Road Aligarh 1992-93. 
[131] 
The table 15 shows the present schemes which 
responsible for providing the rural piped water supply in 
Aligarh district. These schemes were inciated in different 
years, as and when they were found necessary. The present 
table also reveals the benefited population and their per 
capita per day demand under different schemes. A brief 
analysis of different schemes is given below: 
Gomage Scheme: has been launched in 1985-86, the 15824 
peoples were benefited till 93 and 634.1 thousand litres of 
water have been supplied daily by the scheme at the rate of 
40 Ipcd. Jertauli Scheme has installed in 1984-85, the 
12984 peoples were benefited till 93 and 519.3 thousand 
litres of water have been supplied daily by the scheme at 
the rate of 40 Ipcd. Malav Scheme has been established in 
1984-85, the 19711 people were benefited till 1993 and 788.4 
thousand litres of water have been supplied daily by scheme @ 
40 Ipcd. Bajaudha Scheme has been installed in 1984-85 the 
22,104 people were benefited till 1993 adn 884.2 thousand 
litres of water have been supplied daily at the fixed rate. 
Saathini Scheme has been launched in 1984-85, the benefited 
population were 10176 upto 1993 and 407 thousand litres of 
water have been supplied daily by the scheme @ 40 Ipcd. 
Harontha Scheme has been installed in 1984-85, the benefited 
population were 15454 till 93 and 618.2 thousand litres of 
water have been supplied daily by the scheme @ 40 Ipcd. Gorai 
Scheme has been launched in 1984-85, the 20934 people have 
been benefited till 1993 and 837.4 thousand litres of water 
[132] 
have been supplied daily by the scheme («> 4 0 Ipcd. Bardoari 
Scheme has been installed in 1985-86, the 12263 people were 
benefited till 1993 and 490.5 thousand litres of water have 
been supplied daily by the scheme Ca> 40 Ipcd. Mahao Scheme has 
been established in 1984-85, the 11328 people have been 
benefited till 1993 and 453.1 thousand litres of water have 
been supplied daily by the scheme @ 40 Ipcd. Ehan Scheme has 
been installed in 1984-85, 9364 people were benefited till 
1993 and 374.5 thousand litres of water have been supplied 
daily by the scheme @ 40 Ipcd. Dhautauli Scheme has been 
launched in 1989-90, 9323 people have been benefited till 
1993 and 373 thousand litres of water have been supplied 
daily by the scheme @ 40 Ipcd Gaonda Scheme has been 
installed in 1989-90, the 9435 persons have been benefited 
till 1993 and 377.5 thousand litres of water have been 
supplied daily by the scheme @ 40 Ipcd. Bhainya Scheme has 
been launched in 1989-90, the 6664 people have been benefited 
till 1993 and 266.5 thousand litres of water have been 
supplied daily by the scheme @ 40 Ipcd. Jatwar Scheme has 
been installed in 1989-90, the 8258 people were benefited 
till 1993 and 330.3 thousand litres of water have been 
supplied daily by the scheme @ 40 Ipcd. Gursaina Scheme has 
been launched in 1989-90, 5884 people were benefited till 
1993 and 235.4 thousand litres of water have been supplied 
daily by the scheme @ 40 Ipcd. Matroi Scheme has been 
installed in 1989-90, the 5351 people were benerfitted till 
1993 and 214 thousand litres of water have been supplied by 
the scheme scheme @ 40 Ipcd. Sheikhupur Scheme has been 
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installed in 1989-90, the 8048 people were benefited till 
1993 and 321.9 thousand litres of water have been supplied 
daily by the scheme at the fixed rate. Hajipur Scheme has 
been installed in 1989-90, the 10123 people were benefited 
till 1993 and 404.9 thousand litres of water have been 
supplied daily by the scheme @ 40 Ipcd. and Raipur Scheme has 
been installed in 1989-90, the 11931 people have been 
benefited till 1993 and 476.8 thousand litres of water have 
been supplied daily by the scheme @ 40 Ipcd. 
The total rural population that has been benefited by 
piped water supply till 1993 came to 225159 and total 9079 
thousand litres of water have been supplied daily by the 
scheme as per the fixed norm of 40 litres per day per head 
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TABLE - 16 
Schemewise Position of Domestic Rural Connections and 
Standposts in Aligarh till 1993 
S.No. Name of the Scheme Domestic Connection Standposts 
89 12 
185 9 
83 11 
84 
175 12 
40 40 
158 61 
150 8 
122 11 
150 10 
12 10 
198 4 
3 
38 9 
38 1 
37 
85 16 
8 
10 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
Gomage 
Jertauli 
Malav 
Baj audha 
Saathini 
Harontha 
Gorai 
Bardoari 
Mahao 
Ehan 
Dhautauli 
Gonda 
Bhainya 
Jatwar 
Gursaina 
Matroi 
Sheikhupur 
Haj ipur 
Raipur 
Total 1647 232 
Source: Annual Report of U.P. Jal Nigam Aligarh, Office of 
the Executive Engineer, Railway Road, Aligarh 1993. 
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The table 16 reveals the position of scheme wise piped 
water domestic connection and standposts in the rural areas 
of Aligarh district till 1993. Under the Gomage scheme total 
89 domestic connections and 12 standposts have been given. 
The total 185 domestic connections and 9 standposts have been 
given by the Jertauli scheme. Under Malav scheme 83 domestic 
connections and 11 standposts have been given. Only 84 
domestic connections have been given under Bajaudha scheme./ 
Under Saathini scheme total 175 domestic connections and 12 
standposts have been given. The total 40 domestic 
connections and 40 standposts have been given by the Harontha 
Scheme. Under Gorai Scheme 158 domestic connections and 61 
standposts have been installed. The total 150 domestic 
connections and 8 standposts have been installed by Bardoari 
Scheme. By the Mahao Scheme 122 domestic connections and 11 
standposts and under Ehan Scheme total 150 domestic 
connections and 10 standposts have been installed. Only 12 
domestic connections and 10 standposts and total 198 domestic 
connections and only 4 standposts have been installed under 
the Dhantauli and Gonda Schemes respectively. Under Bhainya 
Scheme only 3 domestic connection have been given and no 
standposts has been installed by this scheme. The total 38 
domestic connection and 9 standposts have been installed by 
the Jatwar Scheme. Under Gursaina Scheme 3 8 domestic 
connections and 1 standposts have been installed. The 37 
domestic connections have been given by the Matroi Scheme and 
no standpost has been installed by this scheme. Under 
Sheikhupur Scheme 85 domestic connections and 16 standposts 
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have been given and only 8 standposts have been installed by 
the Hajipur and under Raipur Scheme only 10 standposts have 
been installed. The total 1647 domestic connections and 232 
standposts have been installed by the different schemes in 
the rural areas of Aligarh district till 1993. r 
TABLE - 17 
Schemewise Status of Tubewells in Rural Areas of Aligarh 
District till 1993 
S.No. Name of the Scheme Requirements Availability Defecit 
9 
Gomage 3 2 1 
Jertauli 3 2 1 
Malav 4 2 2 
Bajaudha 5 2 3 
Saathini 3 2 1 
Harontha 4 2 2 
Gorai 4 2 2 
Bardoari 3 2 1 
Mahao 3 2 1 
10. Ehan 3 2 1 
1 1 . D h a u t a u l i 2 1 1 
12. Gonda 2 1 1 
13 . B h a m y a 2 1 1 
14. J a t w a r 2 1 1 
15 - G u r s a i n a 2 1 1 
16. M a t r o i 2 1 1 
17. Sheikhupur 2 1 1 
18. Hajipur 2 1 1 
19. Raipur 2 1 1 
Total 53 29 24 
Source: Annual Report of U.P. Jal Nigam, Office of ^ e 
Executive Engineer, Railway Road, Aligarh 1992-93'. 
The table 17 shows the scheme wise status of Tubewells 
in the rural areas of Aligarh district till 93. The table 
focuses mainly the requirements of ' tubewell, its 
availability and deficits. In the gomage scheme there i 
s 
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requirements of 3 tubewells but only 2 tubewells are 
available there till 93 and the deficit is one. In the 
Jertauli scheme the situation is same therefore 3 tubewells 
are required and 2 is available and deficit is one. Four 
tubewells are required in Malav Scheme but the number of 
available tubewells is two and deficit is 2. In Bajaudha 
requirement is 5 but availability is 2 and deficit is 3. In 
Saathini Scheme requirement is one. The requirements of 
tubewells is 4 in Harontha but availability is 2 and deficit 
is 2. In the Gorai Scheme the requirement of tubewells are 4 
but the number of available tubewells are 2 and deficit is 
2. In the schemes, Bardoari, Mahao and Ehan the 
requirements of Tubewells are 3 each but the number of 
available tubewells are 2 and deficit is one in the every 
schemes. In the schemes, Dhantauli, Gonda, Bhainya, Jatwar, 
Gursama, Matroi, Sheikhupur, Hajipur and Raipur, the 
requirements of tubewells are for each of the scheme, but the 
number of available Tubewells is one and deficit is one in 
all the above schemes. The deficit of the tubewells may be 
due to financial problem, ineffective management and lack of 
proper attention towards the problem. 
[138] 
TABLE - 18 
Position of the Handpumps Installed under Different 
Prograjnmes in Sikandra Rao Division till 1993. (Divisionwise) 
S.No. Name of the Blocks 
Name of the Total 
Programmes Akberabad Sikandra Rao Hasayan 
1. 
2. 
3. 
4. 
5. 
6. 
M.N.P. 
A.R.P. 
H.B. 
Drought 
A. Centenary-
General 
106 
78 
43 
26 
14 
31 
61 
92 
82 
41 
17 
29 
101 
103 
49 
13 
7 
25 
268 
273 
174 
80 
38 
85 
Total 298 322 298 918 
Source: Annual Report of U.P. Jal Nigam Aligarh, Office of 
the Executive Engineer, Railway Road, Aligarh. 1993. , 
/ 
The table 18 shows the actual position of handpumps 
installed under different programmes in Sikandra Rao Division 
of Aligarh district till 1993. Sikandra Rao Division has 
three blocks, which are: Akberabad, Sikandra Rao and Hasayan. 
The table reveals that under the Minimum Needs Programme 
(M.N.P.), 106 handpumps have been installed in Akberabad 
block, 61 handpumps in Sikandra Rao block and 101 handpumps 
in Hasayan block. The total 268 handpumps have been 
installed in the three blocks of Sikandra Rao division under 
M.N.P. Under the Accelerated Rural Programme (A.R.P.), 78 
handpumps have been installed in Akberabad block, 92 
handpumps in Sikandra Rao and 103 handpumps in Hasayau 
ri39j 
block. The total 273 handpumps have been installed in three 
blocks of Sikandra Rao division under A.R.P. Under Harijan 
Bastis Programme (H.B.), 43 handpumps have been installed in 
Akberabad block, 82 handpumps in Sikandra Rao block and 49 
handpumps m Hasayan block. total 174 handpumps have been 
installed in the three blocks of Sikandra Rao division under 
the H.B. Under Drought Programme, 26 handpumps have been 
installed in Akberabad block, 41 handpumps in sikandra Rao 
block and 13 handpumps in Hasayan block. Total 80 handpumps 
have been installed in the three blocks of Sikandra Rao 
division under Drought Programme. Under Ambedker centenary, 
14,17 and 7 handpumps have been installed in the three 
blocks, Akberabad, Sikandra Rao and Hasayan respectively. 
Total 3 8 handpumps have been installed in the Sikandra Rao 
division under A. Centenary. Under General Category 31 
handpumps m Akberabad block, 29 in Sikandra Rao block and 25 
handpumps in Hasayan have been installed. The total 85 
handpumps have been installed in Sikandra Rao division under 
this programme. In Akberabad block total 2 98 handpumps, 322 
handpumps in Sikandra Rao block and 298 handpumps in Hasayan 
block have been installed under different programmes. The 
present table also reveals that the total 918 handpumps have 
been installed in Sikandra Rao division under different 
programme till 1993. 
[140] 
TABLE 19 
Position of the Handpumps Installed under Different ProgramaeB 
in Hathras Division till 1993. (Divisionwise) 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
Name of the 
Programmes 
M.N.P. 
A.R.P. 
H.B. 
Drought 
A. Centenary 
General 
Total 
Sasni 
254 
6 
66 
32 
13 
56 
427 
Name of the 
Hathras 
148 
14 
57 
37 
7 
59 
322 
Blocks 
Mursan 
274 
10 
98 
21 
2 
10 
415 
r 
XOLaX 
676 
30 
221 
90 
22 
125 
1164 , 
Source: Annual Report of U.P. Jal Nigam Aligarh, Office of 
the Executive Engineer, Railway Road, Aligarh. 1993. 
The cable 19 depicts the position of the handpumps 
installed under different programmes in Hathras division of 
Aligarh district. The Hathras division has three blocks 
namely, Sasni, Hathras and Mursan. In the table reveals that 
the 254 handpumps in Sasni block, 148 handpumps in Hathras 
block and 274 handpumps in Mursan block have been installed 
under M.N.P. The total 676 handpumps have been installed in 
Hathras division under M.N.P. till 1993. Under A.R.P., 6 
handpumps in Sasni block, 14 handpumps in Hathras block and 
10 handpumps in Mursan block have been installed. total 30 
handpumps have been "installed in Hathras division under 
A.R.P. till 1993. The 66 handpumps in Sasni block, 57 
[141] 
handpumps in Hathras block and 98 handpumps in Mursan block 
have been installed under Harijan Bastis Programme and the 
total 221 handpumps have been installed in Hathras division 
under H.B. till 1993. Under Drought Programme, 32 handpumps 
in Sasni block, 37 handpumps in Hathras block and 21 
handpumps in Mursan block have been installed and the total 
90 handpumps have been installed under this programme in 
Hathras division. Under Ambedkar Centenary Programme, 13 
handpumps in Sasni block, 7 handpumps in Hathras block and 2 
handpumps in Mursan block have been installed and total 22 
handpumps have been installed in Hathras division under this 
Programme. the 56 handpumps in Sasni block, 59 handpumps in 
Hathras block and 10 handpumps in Mursan block have been 
installed under General Category and total 125 handpumps have 
been installed in Hathras division under this Category The 
table also shows that the total 427 handpumps in Sasni block, 
322 handpumps in Hathras^ block and 415 handpumps in Mursan 
block have been installed under different programme and total 
1164 handpumps have been installed in the Hathras division 
under different programmes till 1993. 
[142] 
TABLE - 20 
Position of the Handpvunps Installed under Different 
Programmes in Iglas Division till 1993. (Divisionwise) 
S.No. Name of the Blocks 
Name of the Total 
Programmes Gonda Iglas 
233 
70 
105 
129 
12 
140 
1. 
2. 
3. 
4. 
5. 
6. 
M.N.P. 
A.R.P. 
H.B. 
Drought 
A. Centenary 
General 
59 
42 
35 
62 
3 
110 
174 
28 
70 
67 
9 
30 { 
Total 311 378 689 
Source: Annual Report of U.P. Jal Nigam, Office of the 
Executive Engineer, Railway Road, Aligarh. 1992-93. 
The table 20 depicts the position of handpumps 
installed in Iglas division under different programmes. The 
table also shows that Iglas division is divided into two 
blocks; Gonda and Iglas. The total 233 handpumps were 
installed in Iglas division under Minimum Needs Programme 
till 1993, out of which 59 handpumps and 174 handpumps were 
installed in Gonda and Iglas block respectively. Undet 
A.R.P. total 70 handpumps have been installed in Iglas 
division till 93, out of which 42 handpumps were installed 
in Gonda block and 28 handpumps were installed in Iglas 
block. the total 105 handpumps have been installed in Iglas 
division under H.B. programme upto 1993, out of which 35 
fl43J 
handpumps in Gonda block and 70 handpumps have been installed 
in Iglas block. Under drought programme total 129 handpumps 
have been installed in Iglas division till 1993, out of which 
62 handpumps in Gonda block and 67 were installed in Iglas 
block. Till 1993 total 12 handpumps were installed in Iglas 
division under A. Centenary and out of which 3 handpumps in 
Gonda block and 9 handpumps in Iglas block were installed. 
In Iglas division total 140 handpumps have been installed 
till 93 under General Category and out of which 110 handpumps 
and 30 handpumps were installed in Gonda and Iglas block 
respectively. The total 311 handpumps have been installed 
in Gonda block under different programmes and total 378 
handpumps were installed in Iglas block under different 
programmes. The table also shows that the total 689 
handpumps have been installed in Iglas division under 
different programmes till 1993. 
/ 
TABLE - 21 
Position of the Handpiimps Installed under Different 
Programmes in Khair Division till 1993. (Divisionwise) 
S.No. 
1. 
2. 
3 . 
4. 
5. 
6. 
Name of the 
Programmes 
M.N.P. 
A.R.P. 
H.B. 
Drought 
A. Centenary 
General 
Tappal 
103 
35 
43 
66 
10 
76 
Name of the 
Chandau 
120 
77 
55 
69 
14 
100 
Blocks 
LS Khair 
76 
120 
49 
31 
12 
82 
Total 
299 
232 
147 
166 
36 
258 
T°tai 33^  l^i 7Z, 7777^ 370 1138 
Source: Annual Report of U.P. Jal Nigam Aligarh, Office of 
the Executive Engineer, Railway Road, Aligarh. 1993 
[144] 
The table 21 depicts the position of the handputnps 
installed under different programmes in Khair division till 
1993. The Khair division is divided into three blocks, 
namely. Tappal Chandaus and Khair. The table shows that 
total 333 handpumps m Tappal block, 435 handpumps in 
Chandaus block and 370 handpumps in Khair block have been 
installed under different programme. The programmes are 
given below: Minimum Needs Programme (MNP). Accelerated 
Rural Programme (A.R.P.), Harijan Basti Programme (H.B.), 
Drought Programme, Ambedkar Centenary (A. Centenary) and 
General Programme. The Present table reveals that the total 
113 8 handpumps have been installed in Khair division under 
above said Programmes till 1993. 
TABLE - 22 
Position of the Handpumps Installed \inder Different 
Programmes in Koal Division till 1993. (Divisionwise) 
S.Nc. 
1.. 
2. 
3. 
4. 
5. 
6. 
Name of the 
Programmes 
M.N.P. 
A.R.P. 
H.B. 
Drought 
A. Centenary 
General 
Total 
Jawan 
178 
130 
44 
4 
-
17 
373 
Name of the 
Lodha 
144 
134 
48 
44 
-
63 
433 
Blocks 
Dhanipur 
275 
21 
28 
32 
21 
377 
Total 
597 
285 
120 
80 
101 / 
1183 
source: tanual Report of U.P. Jal Nigam Aligarh, Office of 
the Executive Engineer, Railway Road Aligarh W 9 3 ^ 
The table 22 shows that the position of handpumps 
installed in Koal division under different Progra^nes and the 
1145] 
Koal division is divided into three blocks namely, Jawan, 
Lodha and Dhanipur. Total 373 handpumps in Jawan block, 433 
handpumps in Lodha block and 3 77 handpumps in Dhanipur block 
have been installed under the programmes, which are given 
below, M.N.P., A.R.P., H.B., Drought, A.Centenary and 
General. The table reveals that the total 1183 handpumps 
have been installed under different programmes in Koal 
division till 1993. 
/ 
TABLE - 23 
Position of the Handpiunps Installed under Different 
Prograsnnes in Atrauli Division till 1993. (Divisionwise) 
S.No. Name of the Blocks 
Name of the Total 
Programmes Atrauli Bijauli Gangiri 
1. 
2. 
3. 
4. 
5. 
6. 
M.N.P. 
A.R.P. 
H.B. 
Drought 
A. Centenary 
General 
246 
139 
77 
42 
6 
70 
240 
9 
45 
59 
2 
7 
162 
113 
45 
39 
15 
161 
648 
261 
167 
140 
23 
238/ 
Total 580 362 535 1477 
Source: Annual Report of U.P. Jal Nigam Aligarh, Office of 
the Executive Engineer, Railway Road, Aligarh. 1993. 
The table 23 reveals that the position of handpumps 
installed in Atrauli division under different programms and 
Atrauli division is divided into three blocks namely, 
Atrauli, Bijauli and Gangiri. In Atrauli block total 580 
handpumps were installed, in Bijauli block total 362 
handpumps were installed and the total 536 handpumps have 
been installed in Gangiri block under the different 
1146: 
programme, which are given below: M.N.P., A.R.P., H.B., 
A.Centenary and General. The table also shows that in 
Atrauli division total 1477 handpumps were installed under 
the aforesaid programmes till 1993. 
/ 
TABLE - 24 
Projected Rural Population to be Benefited 
through Piped Water by 2001 
S.NO. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
Name of the 
Programmes 
Gomage 
Jertauli 
Malav 
Baj andha 
Saathini 
Harontha 
Gorai 
Bardoari 
Mahao 
Ehan 
Dhantauli 
Gonda 
Bhainya 
Jatwar 
Gursaina 
Matroi 
Sheikhupur 
Haj ipur 
Raipur 
Total 
Projected Population 
to be benefited 
by 2001 
17279 
13556 
20028 
23172 
10295 
16836 
22181 
12706 
12060 
10220 
10877 
11099 
?774 
9633 
6864 
6243 
9390 
11010 
13460 
244683 
Water 
litres 
40 Ipcd. 
691.1 
542.2 
801.1 
926.8 
411.8 
673.4 
887.2 
508.2-
482.4 
408.8 
435.0 
443.9 
310.9 
385-3 
274.5 
249.7 
375.6 
440.4 
538.4 
9746.7 
Demand 
in '000' 
70 Ipcd. 
1209.5 
948.9 
1401.9 
1622.0 
720.6 
1178.5 
1552.6 
889.4 
844.2 
715.4 
761.3 
776.9 
544.1 
674.3 
480.4 
437.0 
657.3 
770.7 
942.2 
17127.2 
Source: Annual Report of U.P. Jal Nigam Aligarh, Office of 
the Executive Engineer, Railway Road, Aligarh. 1993. 
/ 
The table 24 depicts the projected rural population to 
be benefited by piped water supply till 2001 under different 
schemes. The population which has been benefited till 1993 
is 225159 and present rate of water supply is 40 Ipcd. But 
ri47] 
this rate would increase up to 70 Ipcd because the living 
standard of rural masses would also be high as urbanisation 
is on in countryside and to meet the requirements of high 
living standard in rural areas, more water would also be 
required. Total 9079 thousand litres have been supplied per 
day for the 225159 peoples under different schemes. The 
table shows that the population will increase upto 244683 by 
2001 in place of presently population of 225159. The table 
also reveals that the total 9746.7 litres should be supplied 
daily for the 244683 peoples according to the presently fixed 
norms but 17127.2 thousand litres will be supplied daily as 
against 9746.7 thousand litres at that time due to above 
discussed reasons. / 
ri48j 
TA8LB - 2& 
Schenawiae Financial Requiraaents for the Haintanance 
of Pipad Natar Supply till 1S93. 
S Name o£ Repairs Employees Electricity Chemicals Others Qrand 
No Schemes Salary i< and sample Expenses Total 
Supervision Testing 
Rs Rs Rs Rs Rs Rs 
1 Oomage 48000 110126 52000 
2 Jertauli 4'7000 111007 56000 
llSSe 226264 
11637 231744 
3 Malav 55000 108854 38000 5100 11343 218297 
4 Ba^andha 55000 126827 44000 5400 11952 243179 
5 Saathini 34000 121210 38000 3700 11091 208001 
6 Harontha 52000 124870 38000 11652 230922 
7 Gorai 58500 113473 58000 5200 12051 247224 
8 Dhantauli 36S00 113394 3700 10506 194100 
9 Gonda 42000 104470 30000 10671 190841 
10 Bhainya 29000 101829 30000 
11 Jatwar 32000 102474 30000 
10266 174295 
10365 178339 
12 Gursaina 26500 106799 58000 3100 11028 205427 
13 Matrol 103414 3300 10509 184223 
14 Jatwar 109343 44000 10932 204675 
15 Mahao 105371 3800 10809 19648C 
16 Ehan 33000 104255 38000 10638 189493 
17 Sheikhupur 30000 104823 44000 
18 Ha^ipur 41000 109774 58000 
19 Raipur 35000 108658 58000 
Total 752500 2090971 828000 7S700 
10725 193048 
11484 224058 
11313 217071 
210510 3957681 
Source Annual Report of u P Jal Nigam Aligarh, Office of the Executive 
Engineer, Railway Road, Aligarh 1993 
[149] 
The table 25 depicts the scheme wise financial 
requirements for the maintenance of piped water supply till 
1993. The table shows that Rs. 752500 are required for the 
repairs, Rs. 2090971 are required for the employees salary 
and supervision charges, Rs. 828000 are required for the 
electricity, Rs. 75700 are required for the Chemical sample 
testing and Rs. 210510 is required for other expenses. The 
total Rs. 3957681 are required for the maintenance of all the 
schemes till 1993. The table also reveals that the financial 
requirements vary from scheme to scheme in accordance with 
their length. 
TABLE - 26 
Financial Requirements for Strengthening the Ru^al Piped 
Water Supply Schemes of Aligarh District till 1993. 
Rs. in Lakh 
S.No. Name of 
the Schemes 
Tubewells Reservoirs Distribu-
tion 
system 
Total 
1. Gomage 
2. Jertauli 
3. Malav 
4. Baj andha 
5. Saathini 
6. Harontha 
7. Gorai 
8. Bardoari 
9. Mahao 
10. Ehan 
11. Dhantauli 
12. Gonda 
13. Bhainya 
14. Jatwar 
15. Gursaina 
16. Matroi 
17. Sheikhupur 
18. Hajipur 
19. Raipur 
Total 
6 
6 
12 
18 
6 
12 
12 
6 
6 
6 
6. 
6. 
6, 
6. 
6. 
6. 
6. 
6. 
6. 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
,00 
,00 
00 
00 
00 
00 
5 
4 
6 
6 
3 
4 
7, 
3. 
3. 
3. 
2. 
00 
00 
50 
50 
50 
50 
50 
50 
00 
00 
50 
2.50 
2.50 
2.50 
144.00 57.00 
4 
4 
5 
4 
3 
5 
6 
3 
8 
3 
3 
4 
2. 
2. 
2, 
2. 
2. 
2. 
3. 
.00 
.50 
.00 
.50 
.00 
.00 
.00 
.50 
.50 
.50 
.00 
.50 
.50 
.50 
,00 
00 
50 
50 
00 
68.00 
15.00 
14.50 
23.50 
29.00 
12.50 
21.50 
25.50 
13.00 
12.50 
12.50 
11.50 
13.00 
8.50 
8.50 
10.50/ 
10.50 
8.50 
9.50 
9.00 
_^^ 269.00 
Source: Annual Report of U.P. Jal Nigam Aligarh, Office of 
the Executive Engineer, Railway Road, Aligarh. 1993. 
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The table 26 depicts the scheme wise financial 
requirements for strenthnin3__the rural piped water supply 
schemes of Aligarh district. The table shows that Rs. 144 
lakhs are required for tubewells, Rs. 57 lakhs are required 
for reservoirs and Rs. 68 lakhs are required for the 
distribution system of all the running schemes. The table 
also reveals that the total Rs. 269 lakhs are required for 
strengthening the rural piped water supply schemes till 1993. 
The financial requirements of the various schemes vary due to 
their length of work. 
/ 
TABLE - 27 
Blockwise Status of Defunct Handpumps and Financial 
Requirements for their Repair and Maintenance till 1993. 
Rs. in lakhs 
S.No. Name of the Blocks No. of Handpumps Amount required 
75 11.25 
75 11.25 
75 11.25 
75 11.25 
75 11.25 
75 11.25 
70 10.50 
70 10.25 
80 12.00 
80 12.00 
80 12.00 
75 11.25 
"75 11.25 
75 11.25 
80 12.00 
80 12.00 
80 12.00 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
Tappal 
Chandaus 
Khair 
Jawan 
Lodha 
Dhanipur 
Gonda 
Iglas 
Hathras 
Mursaina 
Sasni 
Atrauli 
Bijauli 
Gangiri 
Akberabad 
Hasayan 
Sheikhupur 
Total 
^2^5 194.0-0 
Source: Annual Report of U.P. jal Nigam Aligarh, Office of 
the Executive Engineer, Railwly Road^ Aligarh ifga^^ 
fisij 
The table 27 depicts the blockwise status of defunct 
handpumps and financial requirements for their repairs and 
maintenance till 1993. The table shows that 1295 handpumps 
of the various blocks have been disorder and Rs. 174 lakh is 
required for their repairs and maintenance. The table 
further shows that the financial requirements have been made 
on the basis of defunct hundpumps. 
/ 
TABLE - 28 
Position of Area Covered by Canal Irrigation xinder 
Narora Division of Aligarh District till 1993-94. 
Year 
(Area in hac.) 
Area Covered during different seasons 
Rabi Kharif 
Total 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
Total 
10364 
9856 
9024 
9754 
9754 
47406 
5962 
5980 
4693 
5965 
4320 
3902 
30822 
16326 
15836 
13717 
15719 
12728 
3902 
78228 
* : Information not available 
Source: Report on Irrigation, Office of the Superitendinq 
Engineer, Dodhpur, Aligarh. 1993-94. 
The table 28 depicts the position of area covered by 
canal irrigation under Narora division of Aligarh district 
during the period of last few years. The table shows that 
[152] 
total 16326 hectares have been covered by canal irrigation in 
both the seasons Rabi and Kharif of 1988-89, total 15836 
hectares covered in both the seasons of 1989-90, total 13717 
hectares in both the seasons of 1990-91, total 15719 hectares 
covered in both the seasons of 1991-92, total 12728 hectares 
have been covered in both the seasons of 1992-93 and total 
3902 hectares have been covered in Kharif season of 1993-94 
under this division. The table further reveals that the area 
is decreasing year by year, the reasons for decreasing area 
may be siltingbed of the canal and lack of efficient 
administration. 
TABLE 29 
Position of Area Covered by Canal Irrigation in Bulandshahr 
Division of Aligarh District till 1993-94. 
(Area in hac.) 
Year 
Area Covered during different seasons 
Rabi Kharif 
Total 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
910 
369 
458 
483 
457 
* 
Total 2677 
372 
414 
377 
417 
245 
29 
1854 
Information not available 
1282 
783 
835 
900 
702 
29 
4531 
Source: Report on Irrigation, Office of ^h» c 
Engineer, Dodhpur, Aligarh ^993-94 ^^P^^^^^ending 
ri53] 
The table 29 depicts the position of area covered by 
canal irrigation under Bulandshahr division of Aligarh 
district during the period of last six years. The table 
shows that total 1282 hectares have been covered by canal 
irrigation in both the seasons, Rabi and Kharif of 1988-89, 
total 783 hectares covered in both the seasons of 1989-90, 
total 835 hectares covered in both the seasons of 1990-91, 
total 900 hectares have been covered in both the seasons of 
1991-92, total 702 hectares covered in both the seasons of 
1992-93 and the total 29 hectares have been covered in Kharif 
season of 1993-94 under this division. The table further 
reveals that the area is decreasing gradually. The reasons 
of decreasing area may be siltingbed of the canal and lack of 
efficient management. 
TABLE - 30 
Position of Area Covered by Canal Irrigation in Aligarh 
Division of Aligarh District till 1993-94. 
(Area in hac.) 
Year 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
Total 
Area 
211295 
Covered 
Rabi 
44443 
43008 
40187 
41520 
42137 
* 
during different seasons 
206627 
Kharif 
33078 
35823 
34504 
35157 
33473 
34592 
Total 
77521 
78831 
74691 
76677 
75610 / 
34592 
417922 
Information not available 
Source: Report on Irrigation, Office of the Superintendinq 
Engineer, Dodhpur, Aligarh. 1993-94. t^ ^^ -^ t^enaing 
[154] 
The table 30 depicts the position of area covered by 
canal irrigation under Aligarh division of Aligarh district 
during the period of last six years. The table shows that 
total 77521 hectares have been covered by canal irrigation in 
both the seasons, Rabi and Kharif of 1988-89, total 78831 
hectares have been covered in both the seasons of 1989-90, 
total 74691 hectares have been covered in both the seasons of 
1990-91, total 76677 hectares have been covered in both the 
seasons of 1990-91, total 75610 hectares have been covered 
in both the seasons of 1992-93 and total 34592 hectares have 
been covered in Kharif season of 1993-94 by canal irrigation 
under Aligarh division. The table further reveals that the 
area is decreasing. The reasons of the decline in area may be 
untimely discharge of water and lack of farmers participation 
in management. 
TABLE 31 
Position of Area Covered by Canal Irrigation in Hant Branch 
Division of Aligarh District till 1993-94. 
(Area in Hac.) 
Year 
Area Covered during different seasons 
Rabi 
Total 
Kharif 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
Total 
11246 
10803 
10958 
11544 
12300 
* 
56851 
4968 
5191 
6243 
6300 
7135 
6765 
16214 
15994 
17201 
17844 
19435 
6765 
/ 
37502 94353 
: Information not available 
source: Report on Irrigation, Office of the Superintendina 
Engineer, Dodhpur, Aligarh. 1993-94. ^"P^^ncenamg 
[155] 
The table 31 depicts the position of area covered by 
canal irrigation under Mant Branch division of Aligarh 
district during the period of last six years. The table 
shows that total 16214 hectares have been covered by canal 
irrigation in both the seasons, Rabi and Kharif of 1988-89, 
total 15994 hectares have been covered in both the seasons of 
1989-90, total 17201 hectares have been covered in both the 
seasons of 1990-91, total 17844 hectares have been covered in 
both the seasons of 1991-92, total 19435 hectares have been 
covered in both seasons of 1992-93, and total 6765 hectares 
have been covered in Kharif season of 1993-94 by canal 
irrigation under Mant Branch division. The table further 
reveals that the area is decreasing year by year, the reasons 
for decreasing of the area may be growing popularity of 
tubewell irrigation and unsatisfactory performance of canal 
irrigation system. ^y 
TABLE - 32 
Position of Area Covered by Canal Irrigation in Hathras 
Division of Aligarh District till 1993-94. 
(Area in Hac.) 
Year 
1988-
1989-
1990-
1991-
1992-
1993-
Total 
-89 
-90 
-91 
-92 
•93 
94 
Area Covered 
Rabi 
10540 
10592 
10387 
10707 
10130 
* 
52356 
during different seasons 
Kharif 
5342 
5937 
5463 
6316 
5690 
5974 
34722 
Total 
15882 
16529 
15850 , 
17023 / 
15820 
5974 
87078 
* : Information not available 
.igarh. 1993-94. 
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The table 32 depicts the position of area covered by 
canal irrigation under Hathras division of Aligarh district 
during the period of last few years. The table shows that 
total 15882 hectares have been covered by canal irrigation in 
both the seasons, Rabi and Kharif of 1988-89, total 16529 
hectares covered in both the seasons of 1989-90, total 15850 
hectares covered in both the seasons of 1990-91, total 17023 
hectares covered in both the seasons of 1991-92, total 15820 
hectares have been covered in both the seasons of 1992-93 and 
total 5974 hectares have been covered in Kharif season of 
1993-94. The table further reveals that the area is 
decreasing year by year. The reasons for decreasing area may 
be poor performance of the canal irrigation and rapid 
development of minor irrigation system. y 
TABLE - 33 
Position of Running Tubewells for Irrigation in 
Aligarh District till 1993-94. 
Year 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
Total 
Running tubewells 
Rabi 
651 
626 
737 
721 
733 
3468 
during different seasons 
Kharif 
650 
631 
745 
733 
732 
3491 
Total 
1301 
1257 
1482 
1454 
1465 
6959 
_~r--^ w^ xut^ ewej-j. irrigation, Offir*^  r^^ 
Executive Engineer. G.T. Road, Aligarh if the 
.993-94 
ri57j 
The table 33 depicts the position of running tubewells 
for irrigation in Aligarh district during last five years. 
The table shows that the total 1301 tubewells were running in 
1989-90, out of which 651 tubewells were meant for Rabi and 
650 tubewells were meant for Kharif seasons. In 1990-91, the 
total 1257 tubewells were running out of which 626 and 631 
tubewells were meant for Rabi and Kharif seasons 
respectively. In 1991-92, total 1482 tubewells were running 
out of which 737 and 745 tubewells were meant for Rabi and 
Kharif respectively. In 1992-93, the total 1454 tubewells 
were working, out of which 721 and 733 were meant for Rabi 
and Kharif respectively and in 1993-94 total 1465 tubewells 
are working, out of which 733 tubewells are meant for Rabi 
and 732 for Kharif. The table further reveals that the 
number of tubewells are increasing due to poor performance of 
the canal irrigation and effective management system of the 
tubewell irrigation. / 
TABLE - 34 
Position of Running Hours of the Tubewells for Irrigation 
in Aligarh District till 1993-94. 
(hours in '000') 
Year 
Ruunning hours during different seasons 
-r 
Rabi Kharif 
Total 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
520 
562 
656 
665 
295 
291 
283 
477 
459 
547 
811 
845 
1133 
1124 
842 
Total 2698 2057 4755 
Source: Report of Tubewell Irrigation, Office of the 
Executive Engineer, G.T. Road, Aligarh. 1993-94. 
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The table 34 shows the position of running hours of the 
tubewells for irrigation in Aligarh district. The table also 
reveals that in 1989-90, total running hours were 811 
thousand, out of which 520 for Rabi and 291 for Kharif, in 
1990-91 total running hours were 845 thousand out of which 
562 thousand hours for Rabi and 283 thousand hours for 
Kharif, in 1991-92 total running hours were 1133 thousand 
out of which 656 thousand hours were meant for Rabi and 477 
thousand hours for Kharif, in 1992-93 total running hours 
were 1124 thousand out of which 665 thousand hours were meant 
for Rabi and 459 thousand hours for Kharif and in 1993-94 
total running hours were 842 thousand out of which 2 95 
thousand were meant for Rabi and 547 thousand hours were 
meant for Rabi and 547 thousand hours were meant for Kharif. 
The table further depicts the fluctuation of running hours. 
The reasons of the fluctuation may be electrical and 
mechanical problems. 
TABLE - 35 / 
Position of Area Irrigated by Tubewells during Different 
Seasons in Aligarh District till 1993-94. 
(Area in hac.) 
Year Area irrigated 
Total 
Rabi Kharif 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
21187 
21299 
24881 
23037 
12451 
10234 
9168 
13381 
13000 
14679 
31421 
30467 
38262 
36037 
27130 
I ^ i!f!!f 60462 163317 
source: Report Of Tubewell Irrigation, Office of the 
Executive Engineer, G.T. Road, Aligarh. 1993-94. 
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The table 35 depicts the position of area covered by 
tubewell irrigation during different seasons in Aligarh 
district during last five years. The table shows that in 
1989-90 total 31421 hectares have been covered out of which 
21187 hectares covered in Rabi and 10234 hectares covered in 
Kharif season, in 1990-91 total 30467 hectares have been 
covered out of which 21299 hectares in Rabi and 9168 hectares 
were covered in Kharif, total 38262 hectares have been 
covered in 1991-92 out of which 24881 hectares in Rabi and 
13381 hectares in Kharif, in 1992-93 total 36037 hectares 
have been covered out of which 23037 hectares were covered in 
Rabi season and 13000 were covered in Kharif season and in 
1993-94 total 27130 hectares have been covered out of which 
12451 hectares have been covered in Rabi and 14679 hectares 
have been covered in Kharif season. The table further 
reveals that the area is___in£reasing mostly due to efficient 
management and timely availability of water for irrigation 
but sometimes it decreases due to short power supply, 
mechanical defects and other problems. /'' 
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Suamary: It may be summarised from the foregoing discussion 
that the Aligarh district comprises the northern-most 
portion of the Agra Division and Lies in the Upper Ganga-
Yamuna doab. It extends from 27° 29' N. Lat. to 28«' 11' N. 
Lat and 77° 29' E. Long to 78° 38' E long. To the north the 
boundary is purely conventional and touches the district 
Bulandshahr; on the north-east the Ganga separates it from 
the district Badaun on the east and south-east lies the 
district Mathura, and on the west it is separated from 
Haryana by the river Yamuna. The greatest length to the 
Ganga near the northern border and the maximum breadth from 
north to south is some 72. km. ( 
According to the central statistical organisation the 
district covered 5030 sq. Km. and 27th in the state in 
respect of area. According to the census of 1991 the 
district has a population of 32,96,000, the rural population 
being 2467000 and the urban 829000. It stands 12th in the 
state in respect of population. 
There are 19 running schemes in the district, which are 
providing potable water to the rural masses through piped 
water supply. These schemes have been launched time to time 
when and where it has been found necessary. A total 225159 
people have been benefited by the schemes through piped water 
supply and 9079 thousand litres of water have been supplied 
till 1993 as per the fixed norm of 40 Ipcd. 
[161] 
Total 1647 domestic connections have been given and 232 
standposts have been installed in the rural areas of the 
district. The requirement of the tubewells in the district 
is 53 but total 29 tubewells have been installed till 1993 
and the deficit is 24. The reason of this deficit may be due 
to lack of finance or improper management. . 
The 918 handpumps have been installed in Sikandra Rao 
Division under different programmes till 1993. Total 1164 
handpumps have been installed in Hathras Division, 689 
handpumps in Iglas Division, 1138 handpumps in Khair 
division, 1183 handpumps in Koal Division and 1477 handpumps 
in Atrauli Division have been installed under different 
programmes till 1993. Thus the total 6569 handpumps have 
been installed in the district till 1993. According to the 
fixed norms of the government one handpumps is ment for 250-
300 people. So we can say that about 17 lakh people were 
benefited through handpump and 225159 people were benefited 
/ 
by piped water supply at the end of 1993. The census of 1991 
shows that the rural population of the district is 2467484 
but according to our analysis the benefited population by the 
drinking water supply is 1925159 that is 78% (approx) of the 
total rural population of the district. The government had 
fixed a target in 1980 to provide drinking water facility to 
the 100% rural population by the end of 1990 but at the end 
of 1993 only 78% of the rural population of Aligarh district 
have been benefited. The reasons of non-fulfillment of the 
[162] 
target may be lack of finance, technical constraints, lack of 
proper management and poor designing of the schemes etc. 
It is expected that total 244683 rural people would be 
benefited by 2001 through piped water supply and 17127.2 
thousand litres of water would be supplied perday at the 
rate of 70 Ipcd. in place of 9746.7 thousand litres per day 
at the present rate of 40 Ipcd. The reasons for increase in 
demand rate may be due to urbanization of villages and 
increasing standard of living of rural masses. 
The financial requirements for the maintenance of piped 
water supply till 1993 are Rs. 3957681, out of which Rs. 
752500 for repairs, Rs. 2090971 for employees salary and 
supervision charges, Rs. 828000 for electricity charges, Rs. 
75700 for chemicals and sample testing and Rs. 210510 are for 
other expenses. In the different blocks of the district 
total 1295 handpumps are defunct and required proper repair 
and maintenance. The amount of Rs. 194 lakhs are required 
for the repair and maintenance of the defunct handpumps. 
/ 
Area covered through canal irrigation under different 
divisions of Aligarh district in the Rabi and Kharif seasons 
during the last six years are as under: Under Narora 
Division 47406 hac. of land in Rabi and 30822 hac. of land 
in Kharif seasons have been irrigated. Under Bulandshahr 
division 2677 hac. of land in Rabi and 1854 hac. of land in^  
Kharif have been irrigated. Under Aligarh division total 
417922 hac. of land have been irrigated, out of which 211295 
[163] 
hac. of land in Rabi and 206627 hac. of land in Kharif. 
Under Mant Branch division, Mathura total 94353 hac. of land 
have been irrigated, out of which 56851 hac. of land in Rabi 
and 37502 hac. of land in Kharif. Under Hathras division 
total 87078 hac. of land have been irrigated, out of which 
52356 hac. of land in Rabi and 34722 hac. of land in Kharif. 
In Aligarh district total 6959 tubewells are running 
for irrigation, out of which 3468 tubewells are working for 
Rabi and 3491 for Kharif. Total running hours are 4755 
thousand. Total 163317 hectares of land have been irrigated 
through tubewells during the period of last five years, out 
of which 102855 hectares of land in Rabi and 60462 hectares 
of land in Kharif season are irrigated. / 
It has also been emerged from the foregoing discussion 
that the performance of rural water supply services of 
Aligarh district is not satisfactory. The factors which are 
responsible for the poor performance of the schemes may be 
political instability in the state, the natural calamities, 
communal disharmony and other reasons whatsoever. Generally, 
in such a situation the governmental instrumentalities and 
agencies are not very effective and prompt. 
\ 
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( HAPTER SIX 
^Problem Jiraas 
Outline: 
Drinking Water Supply Area. 
1.1. Ineffective planning. 
1.2. Poor designing of the scheme. 
1.3. Non-implementation of the scheme. 
1.4. Poor maintenance of the scheme. 
1.5. Lack of people's participation. 
1.6. Inadequate infrastructure. 
1.7. Lack of comprehensive policy. 
1.8. Insufficient budget. 
1.9. Other problems. 
Irrigation Area. 
2.1. Short power supply. 
2.2. Electrical problems. 
2.3. Mechanical problems. 
2.4. Civil engineering defects. 
2.5. Wear and tear problems. 
2.6. Finalcial problems. 
2.7. Personnel management problems. 
2.8. Law and order problems. 
2.9. Lack of coordination between tubewell and S.E.B, 
References 
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Human existence on the earth is dictated by three 
natural sources air, water and food, which are made 
available initially free of cost as gifts. Human survival 
ends within three minutes without air, within three days 
without water and within thirty days without food. Over the 
centuries, however, food became scarce, consequently human 
efforts were needed to produce it and thus followed a system 
of marketable products. In course of time water too, though 
made available by nature, is becoming scarce, insufficient 
and unsafe for human consumption, but not yet competing with 
food. Fortunately, air has still remained as a gift of 
nature. One can easily observe the relationship between the 
duration of survival without food, water and air and degree 
of human efforts to comsune them. The crux of the point is 
that humanity has to make some efforts, either collectively 
or individually, to avail the basic essential natural gifts 
for their own survival and welfare. Collective production 
assumed the nature of governmental activity in terms of 
bearing the major responsibility of the survival and welfare 
of their subjects in particular and the community in general 
through proper utilisation of the three natural gifts. As 
food had become a priced and marketable produces potable 
water has neither remained as nature's gifts nor a purely 
private product, but as a quasi-public goods. 
Water becomes a killer when it becomes a carrier or 
cradle of water born-diseases. the children are more 
affected than adults because they have little resistance 
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capacity. The implication of this situation for child 
health is clear by the following date. An estimated 8.7 
percent of the deaths in the 0-1 age group, 19.1 percent of 
the deaths between the years 1 and 4, and 15.2 percent of the 
deaths between 5 and 15 are due to one waterborne disease 
alone-diarrhea. / 
Different types of diseases are transmitted through 
water. these are diseases caused by an infective agent. 
Such as hepatitis, dysentery and typhoid; diseases due to 
the presence of an aquatic host like guinea worm and tape 
worm: illnesses from toxic or inert substances like lead 
arsenic; fluorides and nitrates in the water; those like 
malaria, yellow fever and dengue caused by the presence of/ 
water in the immediate environment of an insect vector; and 
lastly diseases caused by water being the reason for inter 
human contact, trachoma, flu and tuberculosis for example. 
Thus, the facility of adequate and potable drinking water 
supply to all towns and villages is necessary for human 
health. During the British rule the situation of drinking 
water supply was not satisfactory. But even after the 46 
years of independence the situation is as serious as it was 
prior to independence. According to 1981 census of the total 
566878 villages about 2,31,100 (40.75 percent) villages are 
problem villages from the point of view of drinking water 
facility. The situation of Utter Pradesh which accounts for 
14.8 percent of the total scarcity villages in India is not 
different. Neither during the British regime nor just^ ,.,-«fter 
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independence, the planners and the policy makers gave proper 
attention towards pie Jdrinking water supply and it was only 
after 1960 when the policy makers and planners began to 
realise the gravity of the situation. It got further impetus 
following the U.N. water conference in 1977 and finally by 
the proclamation of the International Drinking Water Supply 
and \Suitation jpecade of 1981-90, by the United Nations 
General Assembly in 1980. India, being a Signatory to all 
these Conferences also adopted the resolution and fixed a 
goal of 100% Coverage interms of rural water supply by 1990. 
It is true that the international forums like United 
Nations recognised the pressing need for clean and potable 
drinking water in under developed countries, but it does not 
mean that the under developed countries should follow the 
rhetoric as it is without creating capabilities and 
infrastructure network to achieve the objectives of the 
programme. In India particularly in Uttar Pradesh, it seems 
that the government wants to take up all the scarcity 
villages under the drinking water supply schemes, 
irrespective of the fact, whether the people get drinking 
water on a permanent basis or not. There are numerous 
evaluation studies which point out to the fact that a larg^  
number of small piped water supply and handpump schemes have 
already become non-functional because of defective design, 
faulty installation of handpumps and pipeline poor 
maintenance and lack of public participation etc. the 
commission on district level administration (1986) rightly 
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observes that many of the old systems have become inefficient 
and need repairs/replacement/augmentation/extension. Many of 
piped water schemes in hill regions have been non-functional 
for few years. One of the distressing features of present 
administration of the scheme is the existence of 
multiciplicity of the agencies or committees with no 
interagency coordination indeed. In this regard the 
administration of drinking water supply in UP is no 
exception. A number of organisations, departments viz. Jal 
Nigam, Jal Sansthan, Gram Panchayat and Rural Development 
Department are involved in the planning, implementation and 
maintenance of drinking water programme and at no stage, 
these organisations meet together and chalkout the strategy 
of the programme in an integrated manner. But in Aligarh the 
Jal Nigam is only responsible to provide drinking water 
facilities to the rural masses. The problems of both the 
areas, drinking water supply as well as irrigation have been 
discussed in the following paragraphs. / 
The reasons for the irregular and intermittent 
drinking water supply in Aligarh and non fulfillment of the 
expectations of the schemes are many which can primarily be 
attributed to:-
,/ 
1. Drinking Water Supply Area: 
1.1. Ineffective Planning :- One of the most serious 
problem of drinking water schemes is ineffective planning. 
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It is fact that for better running of the scheme a better 
planning is needed. There are so many agencies or committee 
with no inter-agency co-ordination indeed. In this regard 
the Aligarh Jal Nigam is no exception. As already pointed 
out, a number of agencies viz. Jal Nigam, Jal Sansthan, Gram 
Panchayats and Rural Development Department are involved in 
the planning of the scheme and at no stage, these agencies 
meet together and chalk out the strategy of the prograpmfie in 
an integrated manner. 
1.2. Poor Designing of the Scheme:- It is an important 
problem. The Jal Nigam Aligarh is no less responsible for 
poor designing of the schemes. The natural water resources 
like spring or revalets tend to dry up in summer or the 
discharge is reduced considerable. Thus schemes designed on 
the basis of the discharge during seasons other than summer 
tend to become non-functional. At the time of designing the 
drinking water schemes and search for a perennial sources 
are not made and factors like minimum water requirements of 
the people and population growth etc. are not taken^dare of 
at the time of designing the schemes. 
1.3. Non-Implementation of the Scheme:- It is also one of 
the serious problems of Aligarh Jal Nigam. For the better 
implementation of the scheme, the better planning is needed. 
But there is also lack of better planning in the Aligarh 
Jal Nigam. The target which is assigned by the planners and 
policy makers is usually not in accordance with the existiii^ 
condition of the district and the available infrastructure. 
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1-4. PQQT MainL?.n?ilC_e ol tiie Scheme: - It is also being 
experienced r.lint. pofir mainr.pnancp of the scheme is equally 
responsible for the inetfectiveness of the scheme. Aligarh ' 
Jal Nigam is also facing such a very problem. As a mater of 
fact, government had neither s comprehensive policy nor 
sufficient budget for maintenance of the scheme till very 
recently. Budget allocation for maintenance is being funded 
from non-plan budget. In the pa,st, Gram Sabhas were 
actively involved in the execution and maintenance of the 
schemes. But now there are no local efforts to maintain them 
as people have come to depend on government for their up-
keep. 
1.5. Lajik gi People's Participation: - The willing 
participation of the people is necessary for the success of 
any scheme. Without people's cooperation no scheme howsoever 
nicely planned and designed, can be a success. This is 
equally valid in the case of Aligarh Jal Nigam. 
1.6. Inadequate Infrastructure:- Infrastructure plays a 
pivotal role in the economic development of any region. In 
the absence of adequate infrastructure no region can prosper. 
The importance of infrastructure in case of Aligarh Jal Nigam 
also cannot be exaggerated. It is one of the responsible/ 
factors for the unsatisfactory performance of the scheme. 
1.7. Lack of Comprehensive Policy:- It is also found 
that there is no comprehensive policy for rendering the 
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scheme non-functional. This explanation can not be doubted , 
as the government had neither a comprehensive policy nor ' 
sufficient budget for maintenance of the scheme till very 
recently. 
As a matter of fact budget allocation for maintenance 
was being funded from non-plan budget. But recently the 
government of India has agreed to provide ten percent of the 
plan budget of water supplies for the maintenance work which 
is also not sufficient for the purpose. 
1.8. Insufficient Budget:- Another important problem of,, 
the Aligarh Jal Nigam is insufficient budget or lack of / 
finance. It is fact that without finance or sufficient 
budget smooth running of the scheme is not possible. It is 
a backbone of any business, programme or scheme. In this 
regard government has no clear cut policy. There is no plan 
budget for the maintenance of the scheme. Although 
government is providing plan budget for water supply schemes 
but it is also insufficient for the said purpose. It is the 
biggest hurdle in the way of running the scheme more 
effectively. 
1.9. Other Problems: - In addition to the above referred 
problems of the drinking water supply scheme there are some 
other problems which have been mentioned below:- Another 
distressing feature of present administration is the 
existence of multiplicity of agencies or committees with no / 
/ 
inter -agency coordination indeed. In this regard, the 
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administration of drinking water supply in Aligarh is no 
exception. As already pointed out, a number of agencies, 
organisations or departments viz., Jal Nigam, Jal Sansthan, 
Gram Panchayats and Rural Development Department are involved 
in the planning, implementation, execution and maintenance of 
drinking water supply programme and at no stage, these 
organisations meet together and chalkout the strategy of the 
programme in an integrated manner. The Jal Nigam hardly 
knows the drinking water schemes envisaged and implemented by 
Rural Development Department for Weaker Sections of the 
Society and their location. 
The income of Aligarh Jal Nigam is not in proportion 
to the increase in rates of the material used in the Nigam, 
the bonus of the staffs and the increase of expenditure of 
the Nigam. There has been a rapid increase in the bonus and 
the expenditures of the Nigam. 
There is no effective supervision on the programmes 
formulated by the central government. The supervision fees 
on the internally supported programmes with the cooperation 
of the state government is also obtained comparatively at 
reduced rate. In the past the compensation of this 
difference has been provided sometimes by the government 
partially but now there is no regular arrangements for this. 
The fund obtained from the governifient for the 
conducting and maintenance of plans in the rural areas ig^the 
least in comparison to the expenditure. As a result, the 
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compensation for the expenditure is done by the capital 
investment work and it causes difficulty in the proper 
maintenance. 
2. Irrigation Area: 
Water is not essential only for the survival of human 
beings but it is equally essential for the survival of 
plants and animals. India being basically a country having 
its economy developing mainly on the basis of agricultural 
production, water has at^ sumed significant importance for the 
welfare of its people. In order to give a boost to the food 
grain production programme, high priority has been given to 
water resource evaluation, development and management with 
advent of planning at district 1 water resource estimate 
has attained a great importance Agriculture is a soil plan 
water system. In a soil :rop water system, it is the water 
whose presence makes the land green or its absence convert 
the land desert. Water contributes over 50 percent of 
irrigation potential created in the country which very well 
testified the importance of water in the agriculture. 
Despite of the fact that the government has given top 
priority in this regard but the situation of irrigation 
system is as serious as it was in the past. Irrigation 
system is no exception, it has also some constraints which 
are responsible for inefficient, unsatisfactory and poor 
performance of irrigation management, specially tubewell 
irrigation of Aligarh. The following problems are worth 
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addressing: 
2.1. Short Power Supply:- The Power Supply is not 
commensurate with the increasing demand in quantity or 
quality. Where as, it is required 18-20 hours every day for 
achievement of the operation targets, but its availability is 
limited to about 6 hours a day. Besides the power supply is 
uncertain, replete with frequent interruptions, frequency, 
changes, reverse current and erratic voltage. This is a great 
contributory factor in the poor performance of the tubewell 
irrigation. 
2.1.2. Existing Power Tarrif on the Basis of Horse Power 
of the Motor:- In earlier days charges for electric energy 
supplied to the tubewells were based on metered power supply. 
Later on two part tariff, was suj- ed, one fixed part on the 
basis of horse power of the motor and the other on the basis 
of actual consumption of power as metered. At present the 
above system has been replaced by a tariff based on horse 
power alone. The rates are:- For state tubewells - Rs. 50/-
per H.P. per month and for private tubewells - Rs. 22.50 per 
H.P. per month. In the context of power shortage and erratic 
supply there is no justification for levy of tariff on horse 
power basis. This is causing heavy loss to the irrigation 
department. 
2.2. Electrical Problems:- The following are the main 
hurdles:-
2.2.1. Non-Availability of Power in Zinc:- As power 
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supply is available only for about 6 hours and that too not 
at predeteirmined hours and generally during night hours, 
these are delay in rectifying electrical defects and 
consequent testing, which leads to additional closure of the 
tubewells. The cultivators are not sure as to when the 
power will be available as the time schedule is not adhered 
to. The power is generally given in the night time and in 
the absence of the tubewell operator the running of the 
tubewells is taken over by the farmers. The farmers also do 
not like watering their fields in night because of insecurity 
and other reasons. This too leads to closure of tubewells, 
even if power is available. 
2.2.2. Improper Construction/ Maintenance of Cable 
Connection and Delay m Energisation of New Tubewells:-
Laxity in Proper construction of cable connection between the 
transformer and tubewell and its subsequent maintenance by ^  
the State Electricity Board personnel also leads to increased 
closures. The Electricity Board not acting fast in the 
energisation of completed tubewells with the result that 
commissioning of the tubewell and consequent benefits there 
from are un necessarily delayed. 
2.2.3. Transformer Defects/ Pilferage of Transformer:-
Delay in replacing the damaged transformers and pilferage of 
the transformer are factor which lead to long closures. 
2.2.4. Low Voltage. Single Phase Power Supply and Private 
Connection from Feeder Lines: These are other common causes 
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of trouble due to which there is increased incidence of motor 
burning and opening of pump threads. The electricity feeder 
upto the State tubewells is constructed by the State 
Electricity Board at the cost of Irrigation Department and 
therefore no private connection from this feeder is allowed 
but such connections to private consumers are freely given by 
the Electricity Board due to which erratic voltage and 
trappings become more frequent. Also, while strengthening 
these feeder lines again at the cost of Irrigation Department 
no credit is given to the Irrigation Department for the 
material salvaged although the cost of this material was 
meted out earlier entirely from the funds deposited by 
Irrigation department. This material is treated by the 
S.E.B. as its own property and this also adds to the less of 
revenue. 
2.3. Mechanical Problems:- These problems are summarised 
as under:-
2.3.1. Status of Motor Burning and their repair:- This is 
generally due to low voltage, which is often due to sanction 
of additional private loads on tubewell feeders. Further the 
repairs to burnt windings of the motors are often sub-
standard, which leads to recurrence of burning frequently. 
The burning could be this institution is rather negligent.c 
The Executive Engineers who do have powers to enquire into 
the circumstances and punish the negligent operators, are not 
able to take effective action because of indicipline, 
political interference and personal security reasons. The 
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irrigation department has laid down maximum time schedule for 
carrying out the repairs of equipment as below: 
Burnt motor - 3 days 
Pump defects - 7 days 
Starter defects - 1 day 
But this time schedule is not adhered to, and often there are 
abnormal delays. The reasons for delay are attributed to 
laxity in taking the equipment to workshop for repairs, delay 
in communication and transport and non-availability of spare 
parts/material to be used in repairs in the workshop. These 
are also major problems of irrigation department. 
2.3.2. Outdated Technology:- The tubewell system of 
Aligarh is dependent upon manual controls. Even hour meter 
to record running hours are not installed. For checking 
reverse running due to phase changes and consequent opening 
of threads in pumps, etc. appropriate equipment is not in 
use on a large number of tubewells. Thus there is no 
automation in this direction when much can be done and new 
technology including remote control has replaced conventional 
methods in all fields. This leads to inefficient operation, 
unnecessary breakages, shut downs, loss of revenue and poor 
image of tubewells. 
2.4. Civil Engineering Defects:- Problems related to 
civil engineering are discussed as under:-
2.4.1. Unsuccessful boring of tubewells:- Instances of 
unsuccessful boring of tubewells which could not be developed 
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to give the desired discharge could be found mainly due to 
lack of proper technical investigation of underground 
hydrogeology. Also in some cases the tubewell has been 
located in depression instead on the watershed due to 
unsatisfactory typographical surveys or due to local 
influences resulting in the construction of field channels in 
high embankments and consequent poor performance. Also the 
alignment and levels of water courses are in many cases 
defective, which result in wastage of water and inefficient 
service of the cultivator. 
2.4.2. Inefficiency due to improper. construction/ 
maintenance of water courses: The lined and unlined water 
courses are in a poor state of maintenance on majority of 
tubewells. The earthwork of which water courses is not 
properly compacted at construction stage and subsequently 
during maintenance, there by rendering these susceptible to 
leakage. Likewise, the sub-grade of lined portions settles 
on getting well because of improper compaction, causing the 
lining to sink and consequent damage. In view of scattered 
nature of works and that too in interior area the material 
and workmanship in lining remain often sub-standard because 
of ineffective quality control, pilferage of cement and 
callousness on the part of contractors. As a matter of fact, 
the work being comparatively of small magnitude, contractors 
do not generally take interest. Standard specifications for 
doing cement masonry are not properly followed and the work 
suffers from poor mortar as well as use of sub-standard 
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bricks and sand. The cultivators also plough through the 
toes of earthen banks of lined water course which 
consequently gets damaged. The annual maintenance grant for 
the maintenance of tubewells is not adequate and a greater 
portion is diverted to the wells equipment leaving a meagre 
portion for repair of water courses. 
2.4.3. Gul Culverts or Syphons:- These are not provided at 
village/chak road crossings which also leads to Wastage of 
Water, as the water course are damaged by cattle and 
transport of agricultured equipments etc. 
2.5. Wear and Tear:- The following are the main 
constraints:-
2.5.1. Lack of Preventive Maintenance:- The preventive 
maintenance is a well recognised features for efficient 
upkeep of any equipment or system. Lubricant and servicing 
alongwith replacement of leaking gaskets, rattling ball 
bearings and other malfunctioning parts in the pump are few 
items, which form part of preventive maintenance. The 
ignorance of preventive maintenance leads to larger damage. 
2.5.2. Replacement of Pumping sets, motors and other 
components: Various machines/components of tubewells are 
not replaced in time, when these become unserviceable and 
beyond economical repairs due to lack of funds. This affects 
efficiency and leads to frequent break downs. 
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2,6. Financial Problems:- They are mainly as follows:-
2.6.1. Lack QZ. funds for maintenance:- The maintenance 
grant is the backbone for the efficient functioning of the 
whole tubewell scheme. Timely maintenance not only keeps all 
components serviceable but also cuts increased expenditure 
that may be required later due to faster deterioration. The 
maintenance grant was Rs. 1130/- per tubewells in 1968 but it 
did not get a regular increase based on escalation in prices 
with the result that the maintenance of tubewells has fallen 
into disrepairs. The maintenance grant to tubewells 
sanctioned by the government from 1984-85 is Rs. 4900/- per 
tubewells. This too is not quite adequate to keep the 
tubewell machinery running, leaving aside maintenance of 
water courses and other works, especially when this has to 
meet the burden of thefts(Rs. 300/-) on average and salary of 
work-charged mechanics and operators (Rs. 800/- to 1,000/-). 
Thus the maintenance grant being given has been much below 
the requirements, with the result that maintenance of capital 
assets has not been upto the mark. This cumulative neglect 
may lead to decay of potential and a total loss in time to 
come. 
2.6.2. Inadequate renewal and replacement reserve fund:-
This fund is created by charging 3.25% annual depreciation on 
replaceable assets and debiting it to working expenses. 
However, the actual allotment from the R.R. fund is much less 
and this also leads to closure. 
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2.6.3. Cash credit Restrictions: The cash credit is not 
available according to monthly requirement for maintenance 
works and salaries and there is uncertainty about the 
availability of maintenance funds. This disrupts all 
planned efforts at divisional level. Sometimes, the 
available cash credit is barely enough to meet the salaries, 
which have to be paid in preference to the work expenditure. 
A lot of useful time of officers is also wasted in pursuing 
release of cash credit at various levels. The cash credit 
has thus become more of a problem than a tool for financial, 
control. 
2.7. Personnel Management Problems:- The main problems 
are outlined below:-
2.7.1. Transfer Policy of tubewell mechanics: The 
transfers of mechanics is not allowed from one district to 
another or even from one tubewell division to another because 
of government policy to avoid displacement of low paid 
employees to long distance. Thus a man is always imposed and 
in the context of prevalent atmosphere of indicipline and 
weaning of authority, there is growing inefficiency. 
2.7.2. Non-availability of Housing Accommodation and 
Travelling Allowances:- This restrains frequent movements of 
mechanics to work sites and they also become disinterested in 
work. Housing accommodation for Junior Engineers is also 
generally not available at their headquarters due to which 
[183] 
they often keep away from their headquarters. The travelling 
allowances limits of Junior Engineers are inadequate and this 
is a handicap in effective touring by these officers 
sometimes in situations requiring immediate attention. 
2.7.3. Absence of Tubewell Operators: The efficient 
running of tubewells depend on tubewell operators. The 
operators generally remain absent from tubewells and this 
gravates the problem especially in the context of uncertain 
and short power supply and frequent break-downs. The absence 
of operators also helps anti-social elements in thefts and 
doing other damages to the tubewells for vested motives. 
The absence of tubewell operator is also responsible for the 
development of a variety of mechanical defects. 
2.7.4. Lack of Training to the Maintenance Staff: During 
recent- • times, advanced technology has overtaken and the 
earlier system has become rather outdated, time consuming and 
inefficient. But the workshops of tubewell division are 
neither equipped with nor the personnel is trained to handle 
these latest innovations. As a matter of fact, the personnel 
is not properly trained even to carry out the job 
efficiently on the existing system. 
2.7.5. Wrong Recording and Pilferage in Actual Running 
Hours of Tubewells:- This is largely due to the absence of 
hour meters on the tubewells. The influential and big 
cultivator is also not interested in the installation of this 
meter, as he feels happy without it. The staff as well as 
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beneficiary connive in th i s to share mutual benefits at the 
cost of loss of revenue to the i r r igat ion department. 
2.8. Law and Order Problems:- They are summarised below:-
2 .8 .1 . Theft cf. Equipments: - There i s increasing incidence 
of t h e f t of t r a n s f o r m e r s , motors , s t a r t e r s and o ther 
accessories on tubewells. The problem is connected with law 
and order in general and the col laborat ion of s taff with 
a n t i - s o c i a l e lements . The t he f t s not only lead to long 
closures, but also to difficulty in replacement, because of 
lack of maintenance funds and t ime ly a v a i l a b i l i t y of 
parts/spares. 
2 .8 .2 . Lack QS. Security of Personnel:- This issue was 
focused by a large number of off icers . I t was pointed out 
tha t in the present atmosphere of growing i n d i c i p l i n e , 
po l i t i ca l interference, menace of an t i - soc ia l elements e tc . 
there i s no place for an honest, s t ra ight forward, devoted 
and conscientions officer. He is under pressure to overlook 
the wrong doors or face charges of incompetance and 
tact lessness and r i sk his personal securi ty and promotion. 
The operators and mechanics work and l i v e r i gh t in the 
vi l lage and Engineer officers and canal magistrates have to 
tour in r u r a l areas and make h a l t s a t remotely located 
I n s p e c t i o n Houses wi thou t any p r o t e c t i o n . 
2.9. Lack of Coordination between Tubewell and State 
E l e c t r i c i t y Board:- There i s lack of coordination between 
tubewell and State E lec t r i c i ty Board personnel in regard to i 
actual powers given to the feeders and in regard to defective 
transformers and cables, due to which tubewell remains closed 
even whi le power i s a v a i l a b l e on the f e e d e r l i n e s . 
[185] 
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Conclusions: 
Water Supports life in all its facets on this earth. 
All plants, animals and human life essentially thrive on 
water. The development of civilization of mankind has been 
found to progress around locations endowed by nature with 
plenty of God given water. Water has thus been reckoned as a 
powerful force for integrating habitation of all mankind, 
plant and animal Kingdom as well. 
The total amount of water on the earth is fixed and has 
a volume of some 32.6 crore cubic miles. It is estimated 
that 97.2 percent of water occurs in oceans, 2.2 percent in 
ice caps and glaciers and 0.6 percent is liquids fresh water. 
Surface and ground water are used for community water 
supplies. There is a strong tendency for large 
municipalities to seek surface-water sources, but ground 
water leads itself more readily to smaller community water-
supply development -
In India the importance of providing safe drinking 
water was fully recognised in the fifth Five Year Plan, which 
included provision of safe drinking water for villages in its 
Minimum Needs Programme. The municipal corporations are 
responsible to supply potable water in urban areas at the 
rate of 150 Ipcd. For the rural areas various schemes are 
working. The demand rate of water supply is 40 Ipcd. or one 
handpump for 250-300 people in the rural areas. 
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In Uttar Pradesh for providing the facilities of water 
supply, the Public Health Engineering Department was 
established in 1927. However, in 1949 it was replaced by 
Autonomously Administered Engineering Department which is now 
U.P. Jal Nigam. Jal Nigam is entrusted with full 
responsibility to provide drinking water in the rural areas 
of U.P. 
The district Aligarh comprises the northern most 
portion of the Agra division and lies in the upper Ganga-
Yamuna doab. It extends from 27" 29' N Lat to 28° 11' N. Lat 
and 77° 29' E. Long to 78° 38' E. Long. The north boundary 
is purely conventional and touches the district Bulandhshahr,-
on the north-east the Ganga separates it from the district 
Badaun; on the east and south-east lies the district Mathura 
and on the west it is separated from Haryana by the river'' 
Yamuna. The greatest length of the district is about 120 
k.m. from the Yamuna to the Ganga near the northern border 
and maximum breadth from north to south is some 72 km. 
According to the Central Statistical Organisation (CSO) 
the district covered 5030 sq. km. and 27th in the state in 
respect of area and according to the census of 1991 the 
district has a population of 32.96 lakhs, rural population 
being 24.67 lakhs and urban 8.29 lakhs. It stands 12th in 
the state in respect of population. y^ 
The district is divided into six sub-divisions namely 
Koil, Khair, Iglas, Hathras, Atrauli and Sikandra Rao, each 
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comprising a single tehsil bearing the same name. Koal has 
an area of 917.9 sq.km. and a population of 4.8 lakhs. There 
are 340 inhabited and 17 uninhabited villages and the town 
Aligarh in the tehsil. Tehsil Khair has an area of 1040.4 
sq.km. and a population of 4.5 lakhs and has 278 inhabited 
and 5 uninhabited villages. Iglas has an area of 552.2 
sq.km. and a population of 2.7 lakhs and possesses 189 
inhabited villages. Hathras has an area of 755.2 sq.km. and 
the population 4.2 lakhs. There are 365 inhabited and 13 
uninhabited villages and town Hathras, Sasni and Mursan in 
the tehsil. Atrauli has an area of 819.5 sq.km. and a 
population of 4.9 lakhs. There are 278 inhabited and 11 
uninhabited villages and the town of Atrauli in the tehsil 
and Sikandra Rao has an area of 872.2 sq.km. and a population 
3.6 lakhs. There are 247 inhabited, 6 uninhabited and the 
town of Sikandra Rao in the tehsil. 
The district lying in the upper Ganga-Yamuna doab is a 
plain gifted with remarkable fertility. It slopes gently 
from north to south and south-east. The surface is varied by 
several depressions, formed by there river valleys and 
natural drainage lines, while the elevation consists merely 
of slight ridges of sand. The general level of the district 
is extremely regular. The greatest height of the ground 
surface is about 195 m. above sea-level at Chandaus and 
Tappal in the north-west, dropping to 189.58 m. at Soma in 
the central depression. The district is not reversed by any 
river, the Ganga merely finches it in the north-east, while 
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the Yamuna flows along its boundary for a short distance. 
The other streams running through the district are; the Kali 
and Isan, the tributaries of the Ganga and the Nim, the 
tributary and Kali and the Rind, the Sengar, the Karwan and 
the Patwa, the tributaries of the Yamuna. 
The climate of the district is characterised by a hot 
summer, pleasant winter and general dryness except in the 
monsoon season. The south-west monsoon season starts from 
the middle of June and lasts till the third week of 
September. The average annual or normal rainfall in the dist-
rict is 647.3 mm. and it varies from 604.5 mm. to 724.9 mm. 
The driest part of the- year is the summer season with 
relative humidities less than 25 percent in the afternoon. 
In the monsoon season skies are generally heavily clouded and 
overcast on same days and rest of the year skies are mostly 
clear and lightly clouded. During this season the depression 
originating in the Bay of Bengal which more in a westerly or 
north-westerly direction across the central parts of the 
country affects the weather over the district causing 
widespread heavy rains. 
The district enjoys exceptionally good irrigation 
facilities. Canal, wells and tubewells are the most 
important sources of irrigation in the district. In spite of 
the great extension of the canal system, wells and tubewells 
still form the chief sources of irrigation. 
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There are 19 running schemes in the district, which are 
providing potable water to the rural masses through piped 
water supply. These schemes have been launched time to time, 
when and where it has been found necessary. The total 2.25 
lakhs people have been benefited by the schemes through piped 
water supply and 9079 litres of water have been supplied 
daily till 1993 according to the fixed norm of 40 Ipcd. 
Total 1647 domestic connections have been given and 232 
standposts have been installed in the rural areas of the 
district. 
The total 6569 handpumps have been installed in the 
rural areas of the district till 1993 and according to the 
fixed norm of the government one handpump is ment^ for 250-
300 persons. So we can say that about 17 lakhs people have 
been benefited through handpump and 2.25 lakhs have been 
benefited by piped water supply till the end of 1993. , 
According to the 1991 census the total rural population of^  
the district is 24.67 lakhs but the benefited population by 
the drinking water is 19.25 lakhs measuring approximately 78% 
of the total population. The achievement is far behind the^ 
objective stated by the government to provide drinking water! 
to complete population by 1990. The reasons of non-
fulfillment of the target are the lack of finance, lack of 
proper management, poor designing of the schemes, ineffective 
planning and lack of people's participation etc. Moreover, 
the expected rural population at the present growth rate in 
2001 A.D. will be 34 lakhs. The demand rate of the water is 
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expected to be 70 Ipcd due to the rapid urbanization process 
and increasing standard of living. The expected demand will 
be 2380 litres perday. Presently the schemes are not 
sufficiently supply the water when the demand rate has been 
envisaged at 40 Ipcd. If the condition of water supply 
remains the same, the population increased and the demand 
also changes over time, the situation is expected to be 
alarming in near and forceable future. 
The average annual irrigated area of the district 
through canals is 114 thousand hectares of land and 27 
thousand hectares of land through tubewells during the period 
of last six years. Thus the total 141 thousand hectares of 
land are being irrigated annually although the total 
cultivated area is 389051 hectares. Measuring approximately 
38% of the total cultivated area. The reasons for the poor 
result are electrical and mechanical defects, lack of funds, 
short power supply, law and order problem, civil defects and 
personnel management problems, etc. 
Ineffective planning is one of the most serious-^ 
problems of drinking water supply services. It is fact that 
for better running for the scheme a better planning is 
needed. There are so many schemes or agencies with no inter-
agency co-ordination indeed. In this regard the water supply 
services of Aligarh is no exception. In the planning of the 
scheme at no stage, these agencies meet together and chalkout 
the strategy of the programme in an integrated manner. 
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Poor designing of the scheme is also an important 
problem. At the time of designing the scheme and search for 
perennial sources are not made and factors like minimum water 
requirements of the people and population growth etc. are not 
taken care of. 
It is also being experienced that poor maintenance of 
the scheme is equally responsible for the ineffectiveness of 
the scheme. The water supply services of Aligarh are also 
facing such a problem. As a matter of fact government had 
neither a comprehensive policy nor sufficient budget for 
maintenance of the schemes till very recently. 
The most important problem of drinking water supply 
services of Aligarh is lack of finance. Without adequate 
finance smooth functioning of the schemes is not possible. 
In this regard government has not formulated any clear cut 
policy. There is no plan budget for the maintenance of the 
schemes. The government provides plan budget for water 
supply but that is also insufficient for the said purpose. 
The importance of infrastructure in case of water 
supply services of Aligarh cannot be exaggerated. It is also 
one of the factors responsible for the unsatisfactory 
performance of the schemes. 
The willing participation of the people is necessary 
for the success of any scheme. Without people's cooperation 
no scheme howsoever planned and designed nicely, can be 
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implemented successfully. This is equally valid in the case 
of Aligarh Water Supply Services. 
Besides the power supply is uncertain, replete with 
frequent interruptions, frequency changes, reverse current 
and erratic voltage. This is a great contributory factor in 
the poor performance of the tubewells irrigation. 
As power supply is available only for about 6 hours and 
that too not at predetermined hours and generally during 
night hours, there is delay in rectifying electrical defects 
and consequent testing, which leads to additional closure. 
Mechanical defects generally leads to long periods of 
break-down. The state irrigation department has laid down 
maximum time schedule for carrying out the repairs of 
equipment as below. Burnt motors - 3 days, pump defects - 7 
days and starter defects - 1 day. But this time schedule in 
not adhered to and often there are abnormal delays. The 
reason for delay are attributed to laxity in taking the 
equipment to workshop for repairs, delay in communication 
and transport and non-availability of spare parts/materials 
to be used in repairs in the workshop. Unsuccessful boring 
of tubewells which could not be developed to give the desired 
discharge could be found mainly due to lack of proper 
technical investigation of underground hydrogeology. Also in 
some cases the tubewell has been located in depression 
instead on the watershed due to unsatisfactory topographical 
surveys on due to local influence resulting in the 
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construction of field channels in high embankments and 
consequent poor performance. 
The maintenance and timely release of grant is the 
backbone for the efficient functioning of the whole tubewell 
scheme. Timely maintenance not only keeps all components 
serviceable but also cuts increased expenditure that may be 
required due to faster deterioration. The irrigation scheme 
are suffering on account of lack of funds, (^Jhich also leads 
to their closure. 
The transfer of Mechanics is not allowed from one 
district to another or even from one division to another 
because of government policy to avoide displacement of low 
paid employees to long distance. Thus a man is always 
imposed and m the context of prevalent of indiscipline and 
weaning of authority, there is growing inefficiency. 
There is an increase in the cases of thefts of 
transformers, motors, starters and other accessories on state 
tubewells. The problem is connected with law and order m 
general and the collaboration of staff with anti-social 
elements in the above cannot be ruled out. The thefts not 
only lead to long closures, but also creates difficulties in 
the replacement because of lack of maintenance funds and 
timely availability of parts/spares. 
Recommendations: 
On the basis of the above discussion the clear picture 
that emerges is that the rural water supply services in 
[196] 
Aligarh district is not upto the mark. The causes for the 
prevailing situation have already been discussed. The 
following recommendations are made which, if implemented 
properly will go a long way in improving the functioning and 
status of water supply systems in Aligarh district: 
Drinking water supply area: 
While discussing the problems we have come across with 
the fact that ineffective planning is a big problem and a 
constraint in the smooth running of the scheme. For the 
better running of the scheme a better planning is needed. 
Generally high level committees set the target and then hand 
over to their sub-ordinates the responsibility for 
implementation and maintenance of the targets. Most of the 
time the members of planning committee are unaware about the 
prevailing situation and existing condition of the region to 
whom target is going to be planned. So district level 
planning should be there. A team of Executive Engineer, 
Assistant Engineer and Junior Engineer should be responsible 
for the planning of such schemes and they should ensure the 
involvement of local people. 
While designing the drinking water schemes, search for 
a perennial resources should be made and selection should be 
on the basis of last two or three years minimum recorded 
discharge or such sources. Further, while designing the 
schemes factors like minimum water requirements of the people 
and the population growth etc. should also be taken care of. 
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Ecological fac tors l i ke a f fores ta t ion , so i l conservation and 
other preventive measures should be considered. 
For the b e t t e r implementation of the programme, the 
planning and the t a r g e t should be in accordance with the 
ex i s t i ng reg ional condi t ions and ava i l ab le i n f r a s t r u c t u r e s . 
Only the r a t i ona l t a r g e t s and plans are able t o achieved. So 
while s e t t i n g the t a r g e t s or goals , care must be taken tha t 
the g o a l s and p l a n s of t h e programme a r e r a t i o n a l and 
r e a l i s t i c . 
Poor maintenance of the scheme i s equa l ly respons ib le . 
for the unsa t i s fac tory performance of the scheme. For making/ 
scheme more e f f e c t i v e and f u n c t i o n a l , p r o p e r s t r e s s for 
timely maintenance should be given. Modern technology and 
new equipments should be used for the maintenance of the 
scheme. S c i e n t i f i c equipment should be used t o de tec t and 
repair leaking pipes e t c . 
For t h e s u c c e s s of any programme or schemes , the 
w i l l i n g p a r t i c i p a t i o n of the people i s a mus t . Without 
peop le ' s cooperat ion and p a r t i c i p a t i o n no scheme howsoever 
n i c e l y p lanned and des igned can be a s u c c e s s . This i s 
equa l ly v a l i d in the case of A l iga rh r u r a l wa te r supply 
s e r v i c e s . Thus , p e o p l e ' s p a r t i c i p a t i o n i n t e rms of 
iden t i fy ing the perennia l source of water (for piped water | 
schemes/handpumps), i n s t a l l a t i o n of p iped wa te r l i n e s / 
handpumps and t h e i r ma in tenance would no t o n l y reduce 
unnecessary waste but a l so help making schemes func t iona l . 
[1»8] 
It is, therefore, necessary that the government should 
enthuse the people by providing various incentives, so that 
the people may participate in the scheme willingly and extend 
their cooperation. 
Importance of infrastructure in the case of rural water 
supply services of Aligarh cannot be overemphasised. The 
lack of adequate infrastructure in case of rural water supply 
of Aligarh is also one of the factors responsible for the 
unsatisfactory performance of the schemes. Therefore, 
government should endeavor to provide the infrastructure 
particularly indigenous infrastructure which may suit to the 
prevailing socio-economic conditions of the district and it 
may help making the scheme more effective. In sufficient 
budget of lack of finance is the biggest hurdle in the way of 
effective and smooth running of the scheme. As a matter of 
fact, budget allocation for maintenance was being funded from 
non-plan budget but recently the government has agreed to 
provide 10% of the plan budget of rural water supply for the 
maintenance works which again not sufficient. Therefore, it 
is the need of the hour that the government should provide 
more plan budget and reduce the financial problem of the 
rural water supply schemes. Today the drinking water 
schemes have become 100% official schemes because of that no 
local efforts to maintain them are found, as people have 
come to depend on government for their upkeep. Previously 
the Gram Sabhas used to contribute a part of the outlay of 
the drinking water supply schemes and actively involved in 
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the execution and maintenance of the schemes. Therefore, 
the government should endeavor to involve the people and Gram 
Sabhas so that they may contribute in part towards the outlay 
of the scheme, which atleast be helpful in reducing the 
financial burden of the programme. It can be achieved with a 
little bit of motivation and cultivation of the community 
ethos among the people and making them integral part of the 
programme right from its conception to its maintenance and in 
this way it would not be difficult to create fund for such an 
important scheme of drinking water supply. 
Irrigation: 
The quality and quantity of power requires radical 
improvement. 18-20 hours power supply perday to tubewells 
should be ensured especially during seasons of agricultural 
operations. Tubewells should be provided with independent 
direct feeder lines so that steady power supply at proper 
voltage and frequency is available. All future planning of 
tubewells should be compatible with availability of power. 
In the context of high agricultural production, government 
should make policy decision in regard to giving higher share 
of electric power for tubewells. For providing independent 
electric feeders and generating sets for tubewells located in 
isolation, a project like modernisation of tubewells should 
be conceived. The major consumer like Irrigation Department 
should have member representative on the State Electricity 
Board for better coordination. 
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The power supply should preferably be during day time 
and its timings be notified and known to beneficiaries and 
the schedule of power supply should be adhered to and 
properly monitored. Material required for energisation of 
new tubewell and for rectification of electrical defects on 
tubewells should be set aside by State Electricity Board to 
avoide delays in its not being readily available in stores. 
The stolen/damage transformers should be replaced with least 
possible delay. The State Electricity Board should be made 
answerable for delays. Monitoring of defects like low 
voltage, single phase or highly unbalanced current, 
transformers and cable defects should be done. The 
energisation of tubewells should be done simultaneously with 
the installation of tubewell machinery. 
Every tubewell division should have repair workshops 
provided with modern machines facilities, to cope with peak 
load requirements and manned with properly trained personnel 
and no repair should normally be allowed to be undertaken 
from outside. The workshops should have independent power 
generators to be used as captive power. All precision and 
non-precision spares/parts needed for tubewells should be 
manufactured at irrigation workshops, which should be fully 
equipped to meet the requirement, of all the tubewell 
divisions. 
The Sitting of tubewells and alignment of water courses 
should be technically checked ^r.r, 
-Ly cnecked and approved by suitably 
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trained engineers. The gul culverts or syphons should be 
constructed on all crossings of tubewell water courses with 
village and chak roads. Likewise drainage crossings or 
crossings with existing private water courses should also be 
constructed. 
The pumping sets, motors and other components which 
have completed their useful life should be replaced from 
Replacements and Renewals (R & R) funds. At present 
government is not releasing this amount fully which should be 
done. About 300 tubewells fail every year after spending 
their useful life. There should be given highest priority 
for construction through renewal and replacement funds. 
A maintenance grant of Rs. 5000\- annually for tubewell 
of 100 hac. command area, excluding regular establishment 
depreciation, interest and energy charges should be made 
available and it should be linked with price escalation and 
made available accordingly. 
The mechanics should be provided housing accommodation 
near the tubewells which they have to look after. Also 
housing accommodation for Junior Engineers should be provided 
at their headquarters. The mechanics and junior engineers 
should be given vocational training in the use of modern 
machines and advance technology as applied to their jobs. 
The Irrigation Department should established modern workshops 
for imparting such training. Hour-meters should be installed 
on all tubewells to check pilferage of irrigation revenue. 
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The inadequacy of financial powers of various officers 
for local purchase should be reviewed urgently to meet 
emergent purchases in case the situation so arises. The 
disbursing power of Assistant Engineers should be restored so 
that they may command better respect and exercise control 
more effectively. The responsibility must go hand in hand 
with authority. The efficiency and availability of drilling 
rigs and allied equipment should receive attention of the 
senior officers and all out efforts should be made to reduce 
the sickness factor. 
The extension services to educate farmers on the 
economical use of water for optimum benefits should be 
strengthened. Linking of long term canal projects gradually 
to the system updated may bring benefits to the suffering 
public -
If the above recommendations are implemented, it is 
hoped that they will go a long way in streamlining the 
functioning of water supply services of Aligarh and will also 
improve the operational efficiency of water supply systems. 
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